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THE ONLY ANALYZER TO HOLD 


5 INTERFACE UNITS AT ONCE 


Data communications applications and traffic grow 
faster every year, spurred on by the increased availa¬ 
bility of multimedia networks. Managing this diversity 
requires the versatility of Anritsu’s new Data Transmis¬ 
sion Analyzer MD6420A—the only one on the market 
that can hold up to 5 different plug-in interface or ex¬ 
tension units at the same time. 

But that’s not all. There’s no more worry about los¬ 
ing valuable online data and time when a power fail¬ 
ure occurs, because the MD6420A saves test data in 
battery-protected memory. It also measures clock slips, 
for greater accuracy in any location. A new option even 
displays the histogram data automatically, freeing you 
from time-consuming graph plotting. 

The MD6420A naturally conforms to the new CCITT 
G821, and offers an extensive variety of plug-in units 
to handle all types of interfaces, including digital lines 
from 50bps to 10Mbps. The printer is built in, and re¬ 
mote control via GPIB or serial interface is possible. 

Plug into the new Anritsu MD6420A, where the best 
performance is backstage. 
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/inritsu 


AUSTRALIA 


Melbourne - 58 QUEENSBRIDGE STREET 

SOUTH MELBOURNE, VICTORIA 3205 
TELEPHONE: (03)615 6677 
FAX: (03)615 6667 

TELEX: AA30878 


READER INFO NO 1 





















Volume 55, No. 7 
July 1993 




Australia’s video pirates 


In the international video distribu¬ 
tion industry, Australia is seen as a 
hotbed of illegal copying. So much 
so that the industry has set up an 
office in Sydney to track down and 
prosecute the pirates — as Barrie 
Smith explains in his story starting 
on page 8. 


Sony announces when 
MD will be released here 



At last, Sony has announced when 
the first of its new MiniDisc record¬ 
ers and players will be released in 
Australia: around September/Octo¬ 
ber this year. As we explain on page 
7 , there will initially be three mod¬ 
els: a portable, a home deck and a 
car unit. We ll be publishing Louis 
Challis' in-depth review of the new 
portable, in our September issue. 


On the cover 

Yaesu Musen has just released a new 
HF Communications Receiver, the 
FRG-100. We review the new set in 
this issue, starting on page 36. Yaesu 
distributor Dick Smith Electronics is 
also offering one of the receivers as a 
prize, in a new competition (see page 
39). DSE also supplied the photo. 
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LETTERS TO 
THE EDITOR 



Circuit needed 

I have a small problem which one of 
your readers may be able to solve. 

I own an ageing, but good quality, 
Eumig FL-lOOOuP cassette deck which 
EA mentioned way back in the October 
1979 edition in a column called ‘Hifi 
Topics’. Unfortunately, quite recently my 
cassette deck developed a fault in it some¬ 
where (power supply is OK but nothing 
happens). Because this deck uses a dedi¬ 
cated microprocessor to control many of 
its functions, I suspect that it may have 
something to do with it. 

Could maybe a reader of EA some¬ 
where please contact me in regard to how 
I can obtain a circuit diagram for the en¬ 
tire cassette deck. I am prepared to pay 
for even a good quality photocopy of a 
circuit. It is of vital importance that I get 
this deck operating again (for personal 
reasons) and any help from anyone would 
be of great assistance. 

By the way, keep up the high standards 
Electronics Australia. I started buying it 
monthly in 1982 and since have obtained 
a complete library back to 1973 and an 
almost complete library back to 1960. 
EA is the ONLY magazine I need to buy 
to keep me abreast with the latest advan¬ 
ces in technology. 

Darren King, 

PO Box 140, 

Springvale, Vic 3171. 

Comment: Thanks for the complement, 
Darren , and we hope a reader can 
help you. 

Private training? 

I am writing to you in the hope that 
you may be able to recommend some 
private electronics training institute (or 
private person) in the Brisbane area. Not 
just theory, but hands-on training leading 
to the ability to service radios and 
television sets. 

I am not interested in TAPE. I have at¬ 
tended two costly courses (in other sub¬ 
jects) at Yeronga and have found the 
lecturers lazy and incompetent. 

John Bolt, 

Graceville, Qld. 

Comment: Sorry John, but we don't know 
of any organisation or person we can 
recommend. Perhaps other readers can 
contact us with suggestions, and if so, 
well let you know. 


Wants radios 

After seeing the photo that Colin Mc¬ 
Kinnon took of his hole in the ground and 
the earth fill he was using I was slightly 
dismayed, and the hullabaloo that was 
created was well founded from a histori¬ 
cal point of view. 

But having no other method of getting 
rid of his radios with even a little payment 
(Colin as I remember him writing 
couldn’t even get petrol money), I think 
he had good reasons to do what he did. 

Therefore I am writing, asking 
Electronics Australia to publish this letter 
so as to inform any other people who are 
despaired by the amount of radio junk in 
their garages and houses that they don’t 
know what to do with, and with the 
amount of possible nagging they get from 
their spouses. I will gladly pay something 
reasonable for the radios or parts I 
receive, and willingly pay petrol money 
for the travelling incurred (it would be 
easier, but not necessary for the radio 
parts to be dropped off, as I don’t have a 
car and rely on public transport or per¬ 
sonal transport — my parents). 

So to the readers of EA, if there are any 
old radios or parts about to be thrown 
out or of no use to yourself, please 
contact me and we should be able to or¬ 
ganise something. 

Colin Irwin, 

15B Colwell Crescent, 

West Chatswood NSW 2067. 

Larger than life 

Just flicking through my collection of 
your magazine when I came upon the 
January 1993 issue featuring the ‘En¬ 
hanced Mk2 VK Powermastcr’. After a 
close look and the schematic I found 
something that puzzled me. 

This was the fact that four 
100,000uF capacitors were used after the 
bridge. To me this seemed just a little 
too high, after all we do have the trans¬ 
former to power the circuit. I started read¬ 
ing, and found the text to mention four 
10,000uF capacitors. I assume this to be 
the correct value and the other an unfor¬ 
tunate misprint. 

Richard Adamec, 

Gold Coast, Qld. 

Comment: You’re right, Richard. The cor¬ 
rect value for the capacitors is 10,000uF, 
as quoted in the text.. 
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Nomis clarified 

It was most interesting to read the 
two stories that appeared in the 
"When I Think Back’ segment of 
Electronics Australia regarding Laurie 
Simon and Nomis Electronics. 

As mentioned in your article Nomis 
Electronics is now known as Network 
Nomis. We believe that there is some con¬ 
fusion as to who Network Nomis is. 

Network Nomis Pty Ltd is the third 
company to own the business name 
Nomis Electronics, since Laurie Simon 
sold the company. Network Nomis Pty 
Ltd (formerly Network Hire Pty Ltd) ac¬ 
quired the business name ‘Nomis 
Electronics’ from the previous owner in 
May 1991. 

Network Nomis Pty Ltd has traded for 
the last two years as Network Nomis, and 
is currently working to re-establish the 
public address side of the company to the 
reputation it enjoyed under Laurie Simon. 
Network Nomis Pty Ltd has a full time 
staff of 15 and has traded successfully 
(previously as Network Hire Pty Ltd) 
since 1982. 

The company has three main operating 
divisions: hire, sales and videoconferenc¬ 
ing. Network Nomis is involved in a num¬ 
ber of activites from the installation of the 
PA and television distribution system at 
the Australian Formula 1 Grand Prix to 
the installation of TAFE Channel, 
Australia’s largest videoconferencing net¬ 
work. Our day to day activities include 
hire and sales to private, corporate and 
government clients. 

The company is predominantly SA 
based, but has worked in all Australian 
states. We have eastablished a good 
relationship with Laurie Simon and look 
forward to a successful future. 

Graham Williams, MD 

Network Nomis, 

Eastwood, SA. 

Amateur licence 

One thing that Tom Moffat forgot to 
mention in his packet radio articles, 
(he may have mentioned it, but I missed 
it) is how/where one goes about get¬ 
ting a suitable ham radio and licence rela¬ 
tively cheaply. 

I’m sure that there are also other 
readers out there who would appreciate 
any help on this subject 

Cory Seligman, 

Essendon, Vic. 

Comment: We published an article by 
Tom in the June issue, which gave a lot 
more information on this, Cory. You can 
also get a lot of assistance from the Wire¬ 
less Institute of Australia, PO Box 300, 
South Caulfield, Victoria 3162. 


EDITORIAL 

VIEWPOINT 


The Pay TV debacle ... 

Over the years, Australia seems to have become quite adept in either delay¬ 
ing or fumbling its adoption of new technology, often managing to take it up 
significantly later than die other so-called ‘developed’ countries. The explana¬ 
tion usually given by our politicians and bureaucrats is that the policies and 
technologies adopted in other countries are not necessarily appropriate here, 
and that as a result they must consider and plan everything from scratch, 
supposedly to ensure that mistakes are not made. Big Brother knows best, in 
other words — despite the fact that many of the past decisions made by these 
particular Big Brothers have been disasters (like our oddball VHF TV chan¬ 
nels, and the way they delayed FM broadcasting). 

But even when you take this tradition of delaying and fumbling into ac¬ 
count, surely the currently unfolding Pay TV debacle must set some 
kind of record. If the implications weren’t so serious, it would make an 
ideal subject for a comic opera or TV farce, along the lines of the British series 
‘Yes Minister!’ 

First we had years of delay, justified by the need to allow existing broad¬ 
casters to become viable; then there were further delays while we waited until 
better technology had been developed. Then we were at last going to proceed, 
and with a ‘technology neutral’ policy to ensure that subscribers and providers 
could take advantage of all viable approaches. But when intending providers 
have attempted to pursue technologies like microwave distribution, they’ve 
been continually thwarted — and it has now become clear that the Govern¬ 
ment has quietly but firmly decided to allow only one primary technology: 
direct satellite delivery. 

Any small credibility Australia may have built up overseas, for be¬ 
lated but at least ‘sensible’ adoption of important new communications 
technology, must by now finally be in tatters. Surely we couldn’t have 
chosen a more unfortunate way to approach the forthcoming era of global 
digital broadcasting... 

Our new masthead 

Changing the subject, did you notice the new logo on our contents page this 
month? It’s a preview of our bold new masthead, which will appear on the 
front cover as well from next month. 

Every magazine’s masthead needs to be smartened up from time to time, to 
keep pace with the times — especially a magazine like Electronics Australia , 
covering as it does a field changing as fast as electronics. The last time 
we updated our logo was a full nine years ago, so it’s certainly time 
for a change. 

I’m delighted with our ‘new look’, which seems to me far more in 
tune with our goal of keeping you up to date with modem technology. 
I hope you’ll agree, and that you’ll look forward to seeing us in our 
latest form next month. 

Jim Rowe 



ELECTRONICS Australia, July 1993 


5 



What's New in 

VIDEO and AUDIO 




Three head cassette 
deck from Yamaha 

A new top-of-the-line single-well cas¬ 
sette deck has been introduced by 
Yamaha Corporation, which provides the 
performance and convenience of a three- 
head model at the suggested retail price of 
$699. Designated KX-670, the new 
model is the first with separate record, 
playback, and erase heads ever offered by 
the company at this price point 

With independent record and playback 
heads, no compromise is needed, and 
each can be designed for the best perfor¬ 
mance possible. Greater frequency 
response can be achieved. The KX-670 


Locally made 120W 
valve hifi amplifier 

Melbourne firm Contan Audio has just 
released a new high-quality valve stereo 
power amplifier for music lovers, the 
CTS-60. The new model offers 60W 
maximum per channel, with a frequency 
response of 4Hz - 100kHz (-3dB). It uses 
two closely matched KT88 output valves 
and two 6DJ8 valves per channel. 

Designed and manufactured in 
Australia, each amplifier is hand built and 
stringently tested to ensure that it meets 
specifications. 

Input sensitivity is 1.0V RMS (100k) 
for full output, and the amplifier’s power 
requirement is 350VA for maximum 
power output. 

Measuring 430 x 250 x 200mm and 


uses low impedance GF record and 
playback heads and has a frequency 
response of 20 to 21,000Hz, +/-3dB with 
metal tape. Since it has separate record 


weighing 22kg unpacked, the CTS-60 
uses custom wound wide bandwidth out¬ 
put transformers and operates the output 
valves in class AB ultralinear mode. It can 
optionally be arranged to operate in class 
A mode, with lower power output High 
quality components are used throughout, 
including polypropylene and polycar¬ 
bonate capacitors and metal film resistors. 

The amplifier carries a one year limited 
parts and labour warranty, with only a six- 
month warranty on the valves. It carries a 
recommended retail price of $2700, 
which is less than half that of comparable 
imported models. 

Further information is available by cir¬ 
cling 181 on the reader service card, or 
contacting Contan Audio, 37 Wadham 
Parade, Mount Waverley 3149; phone/fax 
(03) 807 1263. 


and playback heads, the KX-670 can ac¬ 
curately monitor recording and allow 
for the comparison of source to tape 
while recording is in progress. This im¬ 
portant convenience is vital for critical 
recording and allows the highest record¬ 
ing quality possible. 

The new deck also uses a closed-loop 
dual capstan transport to assure superior 
tape-to-head contact and uniform tap 
tension. This system, combined with 
Yamaha’s new Sorbothane cassette 
stabiliser damprs located in the cassette 
door, is responsible for the exceptionally 
low wow-and-flutter specifications. The 
transport also uses a DC three motor drive 
system. One motor operates the capstan 
drive, one the reel drive, and the third 
handles the mechanical drive. 

New speaker line from 
Kenwood Electronics 

Kenwood Electronics has introduced a 
new line-up of quality speaker systems 
known as the LS Series. 

Speaker manufacturing is in many 
cases a ‘cottage industry’ affair, with 
many countries opting to design speaker 
systems to suit local tastes and furnish¬ 
ings. Kenwood not only wanted to 
develop a speaker line-up that would 
satisfy the Japanese domestic market, but 
as importantly the discerning German and 
European markets. Design engineers 
therefore focused on achieving overall 
flat response, smooth phase charac¬ 
teristics, wide dynamic range and very 
importantly a system that would present 
a constant impedance load to the 
amplifier. The speaker systems also had 
to present an outstanding finish that 
would blend into any stylish and con¬ 
temporary lifestyle. 
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Assembled and finished in Germany, 
the LS speakers are crafted with the atten¬ 
tion to detail German speakers have be¬ 
come renowned for. 

The LS-1000G is a three way, three 
speaker floor standing type bass reflex 
system, with a maximum power input of 
160W, a frequency range of 35Hz - 
22,000Hz, a sensitivity of 87dB, and an 
impedance of four ohms. It uses a paper 
cone 10"/250mm woofer, a paper cone 
5"/130mm midrange and a soft dome type 
r'/25mm tweeter. 

The LS-700G is also a three way, three 
speaker floor standing type bass reflex 
system, with a maximum power input of 
120W, a frequency range of 35Hz - 
22,000Hz, a sensitivity of 87dB and an 
impedance of four ohms. It uses a paper 
cone 8"/200mm woofer, a paper cone 
type 47100mm midrange and a soft dome 
type l"/25mm tweeter. 

The LS-500G is a two way, two speaker 
floor standing type bass reflex system, 
with a maximum power input of 100W, a 
frequency response of 40Hz - 22,000Hz, 
a sensitivity of 87dB, and an impedance 
of four ohms. It uses a paper cone 
6.57160mm woofer/midrange driver with 
a l"/25mm tweeter. 

The Kenwood LS Series speakers are 
covered by a three year parts and labour 
warranty and are available at selected 
Kenwood A/V Concept dealers. For fur¬ 
ther information on the LS Series 
speakers or your nearest Kenwood dealer 
contact (02) 746 1888. 


Sony announces 
MiniDisc release date 

Sony Australia has at last announced 
the release data for its next generation 
audio format, MiniDisc (MD): the first 
products are expected to be available on 
the Australian market in September/Oc¬ 
tober this year. 

Sony will launch three models of the 
MD format, including the Sony MZ1 
portable unit with a target price of $1500, 
the MDS101 home stereo deck with a tar¬ 
get price of $1800 and the MDXU1 car 
stereo system with a target price of $1900. 

In addition, Sony will launch blank 
MiniDiscs for recording purposes. Recor¬ 
dable MiniDiscs will be available in two 
models - the MDW60 with one hour of 
recording time and a target price of 
$21.95, and the MDW74 with 74 minutes 
recording time and a target price of 


$25.95. Sony MiniDisc is the world’s first 
recordable and eraseable digital audio 
disc for consumers, featuring the random 
access feature of Sony’s co-developed 
compact disc technology. 

“Sony developed MiniDisc in answer 
to consumer demands for an audio format 
with the same portability and easy of use 
as the analog cassette, with improved 
sound quality and random access fea¬ 
tures,” said Garry Beauchamp, Sony’s 
Manager New Business Development 

Permanently housed in a protective 
cartridge like a computer disc, the 64mm 
diameter MiniDisc is thin and compact 
and offers up to 74 minutes of playing 
time with no sound degradation from 
repeated playings. 

Approximately 200 pre-recorded 
software titles for MiniDisc will be avail¬ 
able simultaneously with the Australian 
launch, from major recording companies. 



VHS-C camcorder 
is easy to use 

Panasonic Australia believes its NV- 
S20 video camera gives consumers un¬ 
precedented value for money and easy 
of use. Panasonic’s new one-touch 
selection dial (known as the AE dial) 
gives users simple, easy access to 
selecting auto, manual, sports, portrait 
and low light modes. 

The palmcorder then automatically ad¬ 
justs white balance, iris and focus to en¬ 
sure accurate, clear pictures. For example, 
in sports mode, the shutter speed on the 
S20 is automatically set between l/50th 
and l/500th of a second to clearly cap¬ 
ture the subject’s movement, depending 
on the scene’s brightness. Manual mode 
gives enthusiasts the opportunity to 
make adjustments themselves. 

The combined power on/recording 
switch has been introduced to prevent ac¬ 



cidental recording. In addition, a large 
display of the words ‘record’ and ‘play’ in 
the viewfinder ensures users know the 
present shooting conditions. Operation 
buttons have been enlarged for easy 
operation. The addition of a wide angle 
lens (8x zoom, 5 - 40mm) is a first for 
Panasonic, recognising the increasing use 
of video cameras indoors. 

Recommended retail price is $1759. ❖ 
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signals in each speaker would be fed into an 
80 watt low-mid frequency and a 20 watt 
high frequency amplifier, which are in¬ 
tegrated into the back panel of each of the 
speaker systems. 

The release explained how the new 
digital speaker system had been optimised to 
fulfil multi-room sound system applica¬ 
tions, and that by means of a single cable 
run each speaker is connected to the next, 
using a 'daisy chain' connection system. By 
this means the system provides both the 
digital signal, all required system control 
functions (in terms of specific source and re¬ 
lated sound level, for each set of speakers), 
and a desirable level of simplicity which all 
of us seek. 

Philips' concept is based on one controller 
providing simple and flexible control over 
almost as many loudspeakers as you might 
reasonably require, up to a stated maximum 
of six pairs, which you may wish to install in 
a suggested three room configuration. The 
sound level in each room may be individual¬ 
ly controlled from either the DSC 950 con¬ 
troller, or within the room itself by means of 
an infra-red remote control unit. The system 
will accept inputs from a wide range of inter¬ 
connected sources; however, only one of 
those sources would be able to provide input 
to the system at any one time. 

My impression of the DSS 930's during my 
brief inspection and its demonstration in the 
Philips penthouse suite at the Sahara Hotel, 
was that this was indeed a technologically 
exciting development, which was very in¬ 
novative. The speaker system's dimensions 
and appearance were also clearly ap¬ 
propriate for a large proportion of prospec¬ 
tive residential applications in Australia. 
Alas, as is so often the case in this land 
'down under', we had to wait until mid- 
1993 before Philips Australia finally brought 
the first pair of DSS 930's to Australia, and 
offered EA the opportunity to review them. 

Avant garde 

The concept underlying Philips' digital 
loudspeakers is unquestionably avant- 
garde. The Philips approach has been to 
convert any or all of the analog signal 
inputs which may be required by a com¬ 


posite system of this type into a digital signal, 
on which the required control information 
may then be superimposed using a DSC 
950 digital system controller. Without that 
system controller, you are unable to use your 
digital speakers. 

The DSC 950 controller is a neat little box 
which is supplemented by its remote con¬ 
troller, and which enables you to select from 
a wide variety of inputs which include satel¬ 
lite receivers, CD players, DAT recorders, 
DCC players and recorders, digital or con¬ 
ventional tuners, TV sets, VCRs, laser disc 
players, record players and of course con¬ 
ventional compact cassette players — all of 
whose dual channel signals are either main¬ 
tained in their original digital form wherever 
possible, or alternatively, where provided in 
analog form, are converted into a digital sig¬ 
nal by means of the analog-to-digital con¬ 
verters in the DSC 950. 

The DSC 950 provides the added 
capability of integrating and superimposing 
appropriate control functions, so that the 
user can nominate separate loudness levels 
for each of the three speaker systems, desig¬ 
nated as 'A', 'B' and 'C', and deactivating 
those channels, should that be required. 
Each of those three systems may have as 
many as four speakers, (two left channels 
and two right channels); and although I did 
not put it to the test, it appears that, because 
there is no power drain on the coaxial sys¬ 
tem, the number of speakers that you actual¬ 
ly interconnect could conceivably be far 
greater in number than the 12 that the 
Philips literature suggests as an upper limit. 

The interconnection between each of 
these speakers is provided by means of a 
single thin coaxial screened cable, at each 
end of which a conventional gold-plated 
RCA plug is provided. The interconnection 
of each of the speakers is literally 'kid stuff', 
as the annotated connections on the back of 
each speaker are extremely simple, and 
quite straightforward. However, it is not in¬ 
appropriate to point out that most kids now 
run rings around their parents when it comes 
to assembling and operating the latest 
generation of equipment! 

The DSS 930 speakers are both technically 
and to a minor degree, visually different 


from the previous generation and current 
norm for loudspeakers. An examination of 
the curved front panel, which is fabricated 
from a very solid black perforated metal, 
reveals the presence of three speakers be¬ 
hind — the two lower units being 130mm 
diameter conventional dynamic drivers with 
polypropylene cones, and an isophase 
tweeter (which I would describe as a leaf 
tweeter) at the top of the cabinet. 

Flexibility 

The block schematic which is stencilled 
on the back panel of each speaker enclosure 
reveals that the designers have provided a 
functional flexibility which is only limited by 
their ingenuity. Their aim was clearly to im¬ 
plement acoustical and electro-acoustic 
capabilities which many of their competitors 
have been experimenting with for many 
years, and not surprisingly Philips have been 
the first to master them, and develop a com¬ 
mercial system. 

Whilst the block schematic shows how 
the system may achieve all of the vaunted 
claims made in the 1992 press release at Las 
Vegas, there are, as I soon discovered, 'many 
a slip twixt the cup and the lip' when you 
compare a pre-production prototype and a 
production version. There are frequently dif¬ 
ferences between the individual products, 
which may not necessarily conform to the 
standards that may well have been achieved 
in the original prototype. 

The key features of the DSS 930 are its 
ability to input a digital signal, which is 
then pre-processed in the digital sound 
processor (DSP chip) to provide specific 
acoustical capabilities. That chip offers the 
potential to correct or adjust for inherent 
and/or individual acoustical defects, or 
deviations from the norm. If correctly ad¬ 
justed or optimised, each speaker unit could 
or should perform in a truly identical 
manner with the prototype. The attributes of 
the original prototype may then be dupli¬ 
cated in terms of frequency and phase 
response etc, independent of other charac¬ 
teristics the individual components might 
otherwise display. 

Having corrected and linearised the per¬ 
formance of the signal, the digital signal may 


100Hz (20ms/div) 


Tone Burst Response of Philips DSS 930 Speaker System 
(For 90dB Steady State SPL at 1 m on axis) 

Upper Trace is Electrical Input - Lower Trace is Loudspeaker Output 

6.3kHz (0.5ms/div) 


1kHz (2ms/div) 
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Here are the polar response plots for the DSS930 system, at frequencies of 1kHz, 
3kHz, 6.3kHz and 10kHz. As you can see, the dispersion is very smooth indeed 
over an arc of +/-60 degrees from the tweeter axis — an excellent performance. 
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be divided into two digital signals (one low 
and mid-frequency, and the other high fre¬ 
quency signal), which are then individually 
adjusted in volume by means of a pair of 
digital volume controllers. The digital signals 
are then converted back into a pair of 
analog signals, which are then amplified by 
the respective amplifiers, one being an 80 
watt amplifier and the other being a 20 watt 
amplifier serving the isophase tweeter. 

The pair of low frequency mid-frequency 
drivers are installed in a solid and sealed 
enclosure. The isophase tweeter is mounted 
in its own separate enclosure at the top of 
the speaker cabinet. The electronics are all 
mounted behind the back panel, which has 
been fabricated as a large heat sink to dis¬ 
sipate the heat, and each speaker enclosure 
has its own mains power lead. 

Each of the DSS 930 digital speakers 
has its own infra-red control system, with 
the IR detector incorporated behind the 
lower edge of the front panel. The small 
number of controls and switches are 
provided on the back panel which allow the 
user to select for left channel or right chan¬ 
nel, into which of the three systems it is 
meant to be integrated (i.e., 'A', 'B' or 'C'), as 
well as an 'on/off' power switch. The length 
of power lead provided with the speakers is 
in my opinion inadequate at 1.5m. In many 
cases this must generate the need for an ex¬ 
tension lead, which would appear to be a 
marketing oversight. 

Objective testing 

The objective testing of the DSS 930's 
proved to be far more simple and straightfor¬ 
ward than I might have otherwise expected, 
leaving aside the number of unexpected 
calls on my time, which initially upset the 
testing schedule and impinged on the time 
available to perform the task. 

We placed the DSS 930's on the B & K 
turntable in our anechoic chamber, and 
were immediately disappointed to observe 
that although the Philips literature claims 
that the new digital technology would ob¬ 
viate the conventional crossover notch be¬ 
tween the mid-low driver units and the 
isophase tweeter, there was still clearly a 
notch there for all to see. Notwithstanding, 
the anechoic 'on-axis' frequency response is 
still good, and apart from the observable and 
audible notch in the vicinity of 4kHz, the 
frequency linearity is certainly better than +/- 
6dB from 60Hz — and it should be noted, 
extends to well beyond 20kHz. 

Installed in a real room with a wall behind 
it, the drooping low frequency response 
would be appropriately enhanced as a 
result of rear wall and side wall reflections, 
and the overall linearity of the system 
would either match or come mighty close to 
the performance which Philips claims in its 
glossy literature. 


We progressed with the evaluation of 
polar responses of the DSS 930, and were 
pleasantly surprised to find how smooth the 
polar plots are over a +/-60 0 arc — achieving 
what I would regard to be one of the 
smoothest performances I have seen from 
any speaker system in quite a while. 

The isophase speaker, which I still 
believe is a leaf tweeter, is particularly good, 
and would appear to be one of the best 
tweeters that Philips have yet offered in any 
of their consumer products. The dispersion 
characteristics of this tweeter are positively 
outstanding, and as I will subsequently 
recount, their acoustical characteristics are 
equally outstanding. 

We progressed to an assessment of the dis¬ 
tortion characteristics of the DSS 930's, and 
soon discovered that although the distortion 
characteristics are relatively low at high fre¬ 
quencies, conversely they are relatively high 
at low frequencies. Although the digital 
speaker system may provide a re-equalised 
signal, this can only be achieved within 
the limits imposed by the dynamic 
amplitude excursion characteristics of the 
low frequency drivers. As the amplitude in¬ 
creases, each of these drivers operate within 
an ever increasingly non-linear region, and 
this in turn results in significant increases in 
audible distortion which the DSP circuits 
cannot obviate. 

The phase response and group delay char¬ 
acteristics of the DSS 930's at first sight ap¬ 


peared to be reasonably smooth, however 
on closer examination one becomes aware 
of the multiplicity and the rapidity of the 
phase changes at high frequencies, which 
are obviously associated with the DSP cir¬ 
cuitry. An examination of the tone-burst test¬ 
ing reveals obvious signs of transient ringing 
at 1 kHz, with a far more pronounced ringing 
characteristic at 6.3kHz. 

The cumulative decay response assess¬ 
ment in the anechoic room also reveals signs 
of low level ringing in the vicinity of 600Hz, 
as well as in the 4 - 6kHz region and also the 
13 - 14kHz region. Ringing characteristics of 
this type are however common in most 
quality speakers, and we have yet to see a 
speaker system which does not exhibit some 
degree of colouration associated with 
speaker or cabinet resonances. 

Because of the presence of amplifiers and 
integrated electronics all within the one 
cabinet, many of our normal tests could not 
be conducted, as they are technically ir¬ 
relevant within the integrated design context 
of the DSS 930 system. 

Subjective tests 

Having completed my objective testing, I 
loaded my car with the six large cartons of 
equipment which Philips had kindly 
provided for the subjective evaluation — 
which they appear to regard as being 
potentially more important than the objec¬ 
tive evaluation. 
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Above are the cumulative spectral decay plots for the DSS 
930 system, for low and high frequencies respectively. 

At left are the measured frequency response curves at 1m, 
taken level with the cabinet centre, on the tweeter axis and 
at 30 degrees off axis. Note the notch at about 4kHz. 


This comprehensive system with which 
I was provided included the pair of DSS 
930 speakers, a DSC 950 controller 
(without which the speakers are unusable), a 
DCC 900 digital compact cassette deck, a 
CD 920 CD player, an FT 920 synthesised 
tuner and a DSC 950 power amplifier, which 
I did not use. 

Philips were also perceptive in that they 
also provided a CD and matching DCC cas¬ 
sette featuring the same program material. 
On the disc and the DCC, Claudio Abbado 
conducts the Berliner Philharmoniker in 
'Gustave Mahler - Symphonie No 1'. Philips 
also provided a DCC Audio Performance 
Compact Cassette Tape, which I had not pre¬ 
viously seen, and which every serious 
audiophile will wish to own. 

I found I needed two trips to get all the 
boxes home, but I was finally able to set the 
system up in my listening room — which on 
this occasion required more power points 
than I had ever needed before. Despite this 
the system still proved to be far easier to set 
up than I might otherwise have anticipated. 

The system and its interconnection has 
been simply and cleverly colour coded, so 
that even Granny could put it together; it 
doesn't even need the kids to get you out of 
strife. For once Philips have designed a sys¬ 
tem which is ergonomically simple in its as¬ 


sembly, and after assembly, the only catch is 
that with the vast array of separate remote 
controls, you have to learn which controller 
has to be used in the correct sequence to 
achieve the control over the device you ac¬ 
tually wanted to activate and control! 

Whilst the software Philips was kind 
enough to provide is excellent, I chose to 
start my evaluation using a test disc with 
pink noise — to evaluate the overall 
smoothness of the sound of the 
loudspeakers, and determine the extent to 
which they exhibit any signs of tonality or 
non-linearity. This is rapidly achieved with a 
pink noise, and your own ears become the 
measurement instrument. 

As I soon discovered, the audible charac¬ 
teristics and nuances of these speakers are 
not quite as smooth as I might have desired, 
nor what I would have expected, on the 
basis of the PR material. Although the 
response was reasonably smooth, I would 
really have expected a slightly smoother per¬ 
formance than that which my listening panel 
and I subsequently heard. 

We progressed to an evaluation of how 
well the DSS 930's perform on voice, and 
especially singing. For this test we used a 
new release of Verdi's Don Carlo opera, con¬ 
ducted by James Levine with the 
Metropolitan Opera Orchestra and chorus. 


This is an outstanding rendition, featuring 
the latest in hi-tech recording with 20-bit 
technology supplemented by the very latest 
in recording technology, which I must ap¬ 
plaud. Each of the main character roles has 
been carefully selected to provide a star- 
studded cast, which even includes Kathleen 
Battle, in a minor role in which she also un¬ 
questionably stars. 

This particular release of the opera is an 
absolute gem, and as we soon discovered, 
the DSS 930's absolutely shone — providing 
a level of fidelity on voice and singing which 
was outstanding. Every singer's note was 
clear and almost true to life, providing an 
outstanding and rare pleasure. We played a 
number of other discs incorporating singing 
and singers, and on each and every oc¬ 
casion, the DSS 930's provided an equally 
outstanding performance, for which we allo¬ 
cated top marks. 

We progressed to more demanding 
software as typified by Mahler's Symphony 
No 1 featuring Claudio Abbado, with the 
Berliner Philharmoniker (Deutsche Gram- 
mophon 431769-2), which although 
Mahler's first, is nonetheless an outstanding 
and moving symphony, and the disc is par¬ 
ticularly good. 

Whilst the DSS 930's performed well for 
most of the music, they were incapable of 

ELECTRONICS Australia, July 1993 


15 


























































































































































































Measured Performance of Philips DSS 930 Speaker System 
Serial No's DDO 9245 010102 
DDO 9245 010110 

Frequency Response 60Hz to 22kHz +/-6dB 

Crossover Frequencies Nominally 4kHz 

Harmonic Distortion 
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96dB 
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reproducing the deep bass components of 
the drums, and their high level low frequen¬ 
cy distortion was frequently audible at the 
lower mid-range frequencies. 

We then played an even more difficult 
symphony, Prokofiev's Symphony No 1 in D 
Major (the 'Classical' symphony), with 
Michael Tilson Thomas conducting the Lon¬ 
don Symphony Orchestra (Sony Classical SK 
48239). Whilst I have never been an ardent 
Prokofiev fan, his Symphony No 1 is an out¬ 
standing piece of music, and Tilson Thomas 
and the London Symphony Orchestra sup¬ 
plemented by some very clever recording 
engineers have produced a brilliant rendition 
of this work. 

The Philips DSS 930's reproduced most of 
the complex and difficult music with a fair 
degree of panache, only faltering on the 
lowest frequencies and some of the loudest 
sections of the music as a result of their in¬ 
ability to produce levels exceeding 105dB 
without exhibiting some degree of audible 
and frequently subtle distress. Whilst the 
music was great, because I was listening for 
any signs of audible distress, when I heard it 
or observed it, I was more acutely aware 
than I might otherwise have been. 

In order to appropriately evaluate the low 
frequency dynamic response of the 
speakers, I briefly played the 'Sheffield 
Drum Record' (Sheffield Lab CD-14/20), 
which would have to be one of the most 
difficult test discs with which to test a 
speaker system or its associated amplifier's 
low frequency performance. 

Whilst the performance was adequate, or 
marginally adequate at modest listening 
levels, (i.e., less than 90dB), any attempt to 
turn up the volume was quickly matched by 
strong and disturbing complaints from the 
speakers, which objected to the low frequen¬ 
cies involved and audibly distorted their 
truncated output. 

The last disc I played was 'Chesky Jazz 


and More Audiophile Tests Volume 2' (Ches¬ 
ky JD68), which confirmed that the spatial 
localisation, wide range frequency disper¬ 
sion, and general musical ity of these 
speakers is well on par with most other high 
quality speakers which I have recently 
reviewed. It also confirmed that these 
speakers exhibit some very fine reproduction 
attributes, particularly at the top end of the 
spectrum, with which the designers should 
be well satisfied. 

Summarising 

The Philips DSS 930 speakers are so dif¬ 
ferent in their concept and their execution 
from any other speaker system that I have 
reviewed as to warrant some special ap¬ 
probation — and to be fair, a qualified de¬ 
gree of condemnation. 

Technically these are 'state of the art' 
speakers, which I must acknowledge provide 
an outstanding performance in most areas, 
whilst at the same time they fail to achieve 
all of the claims made about them in their 
manufacturer's PR material. 

With the addition of more advanced and 
hopefully more innovative DSP chips, and 
with larger and more effective bass speakers, 
the next and larger version of these speakers 
will hopefully have the ability to provide a 
performance which may well prove to be the 
nemesis of the conventional speaker system, 


as we currently know and accept them at 
this point of time. 

There are of course other players in the 
field, including our own CSIRO, who have 
developed the 'A4' system — which may 
well at some future stage eclipse what 
Philips have just achieved in the DSS 
930's. If you read my review on the 1993 
CES at Las Vegas, you will be aware that 
there are a number of American and 
European firms who are also currently chan¬ 
nelling their research in the same, or at 
worst, in a parallel direction. 

The DSS 930 is probably only the first of 
what will soon become a new line of techni¬ 
cally outstanding and aurally exciting 
speaker systems. These speaker systems have 
the ability to obviate most if not all speaker 
deficiencies, room deficiencies, and even 
possibly hearing deficiencies. They provide a 
potential to satisfy your requirements and 
mine in a way wriiich we would not pre¬ 
viously have imagined possible. 

The dimensions of each DSS 930 speaker 
box are 575 x 229 x 825mm (H x W x D), 
and they weigh 16kg each. The recom¬ 
mended retail price for a DSS 930 system 
(complete with matching DSC 950 unit) is 
$5699. You should be able to find the system 
at any hifi dealer stocking high-end com¬ 
ponents, and presumably those who 
specialise in Philips products. ❖ 
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At left Is the transfer function phase characteristic for the DSC 950 digital signal processor, which forms an Integral part of 
the Philips digital speaker system, shown In ‘unwrapped’ form where It looks relatively smooth. However, when displayed 
In the more usual ‘wrapped’ form (constrained to within +/-180 degrees), the phase discontinuities are much more evident 
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SIEMENS 


SIE0171 


Discover automation 


for $449*. 

Siemens’ new mini S5-90U comes with 
a comprehensive learning package to teach 
you all about programmable controllers. 

Which means you could soon be 
automating your house, or even setting your 
career in motion. 

And since it comes with everything you 
require, it offers an economic alternative to 
relay logic and specifically designed 
electronics. 

Your S5-90U package* includes: 

• 10 inputs, 6 outputs 

• 4 KByte program memory 

• Expandable to 64 1/0 

• Direct connection to 240V AC 

• Internal relays / timers / counters 

• Programming software for AT 
compatible PC’s 

• Connection cable PL S5-90U 

• Buffer battery 

• Program examples for mini PLC’s 

• Programming primer for S5-90U 

Fax your order today on (03) 420 7500 or, 
if no fax machine is available, send this page 
to: Siemens Ltd, Industrial Automation, 

544 Church Street, RICHMOND, VIC 3121. 
READER INFO NO. 4 

Progress 

Hi in Automation. 

Siemens 





Please send me: S5-90U package(s) at the special offer price of $449 
(plus $56.50 Sales Tax if applicable) 

Name: 


Company: 

Address: 

City: 

State: Postcode: 

Telephone: 

Fax: 


L. 


Order Number:, 


. Signature:, 


._i 


* This offer price, not including sales tax, is valid until 31/7/93, and is restricted to 3 packages per order. 
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R eaders of Electronics Australia recognise audio 
excellence so we’re giving all new or renewed 
subscribers a chance to win the top of the range CD 
Player and Amplifier from Kenwood. Valued at over 
$8,000, one lucky subscriber will win the L-D1 Series CD 
Player, featuring a top loading direct drive turntable and the 
L-A1 Intergrated Amplifier which will impress any audio 
enthusiast by its superior musicality. Simple in design, superior 
in quality, the L-Series lineage is about to set a whole new 
standard of sound quality for the 1990’s. 

If you’d like to win this fantastic audio package, simply 
subscribe to Electronics Australia. Each issue is packed with 
information on the latest products and developmentrs in the 
exciting field of electronics and high technology. 

A subscription costs only $47 for 12 issues including postage. 



dio Package 


AUSTRALIA. 


To subscribe phone 




HOW TO ENTER: Simply phone our toll free number 008 800 933 and have your credit card 
details ready. If you do not have a credit card then fill out the coupon attached and post. If the 
coupon is missing, send your name, address, phone number and cheque to: Federal 
Publishing Company, Reply Paid No. 3, PO Box 199, Alexandria NSW 2015. Any enquiries 
can be made by phoning (02) 353 6666. Unsigned orders can not be accepted. 

CONDITIONS OF ENTRY: 1 . The competition is only open to Australian residents authorising 
a new or renewed subscription to Electronics Australia before last mail on 22.9.93. Entries 
received after closing date will not be included. Employees of the Federal Publishing 
Company Pty. Ltd., Kenwood Electronics Australia, their subsidiaries and families are not 
eligible to enter. 2. South Australian residents need not purchase a subscription to enter, but 
may enter once by submitting their name, address and a hand drawn facsimile of any 
coupons to the Federal Publishing Company Pty. Ltd., PO Box 199, Alexandria NSW 2015. 3. 
Prizes are not transferable or exchangeable and may not be converted to cash. 4. The judge s 
decision is final and no correspondence will be entered into. 5. Description of the competition 
and instructions on how to enter form a part of the competition. 6. The competition 
commences 23.6.93 and closes last mail on 22.9.93. 7. The draw will take place in Sydney on 
24.9.93 and the winners will be announced in a later edition of Electronics Australia. 8. The 
prize is 1 x Kenwood L-A1 Intergrated Amplifier, 1 x Kenwood L-D1 CD Player. Total prize 



valued at $8,198. 9. Subscriptions are not refundable. 10. 
The promoter is the Federal 
Publishing Company Pty. Ltd., 

180 Bourke Rd, Alexandria 
NSW 2015. Permit No. 

TC93/0000 issued under the 
lotteries and Art Union Act 1901; 

Raffles and Bingo Permit Board 
No. 93/0000 issued on 00/00/93; 

ACT permit no. TP93/0000 issued 
under the Lotteries Act 1964; NT 
permit No. 93/000. 
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Arthur Cushen looks back on 

OVER 40 YEARS OF 
SHORTWAVE LISTENING 

Our Shortwave Listening column has been popular with readers for many years. Since October 
1952 it has been written by New Zealander Arthur Cushen MBE, who has spent a lifetime listening 
on the shortwave bands and reporting on international broadcasting activities. Recently Arthur 
looked back over his years as a shortwave monitor, correspondent and broadcaster, and sent us this 
pen picture for the benefit of our newer readers. 



Some of the more modem receiving equipment used by Arthur Cushen. Racal 
RA17 is an old stalwart while the McKay Dymek above has been converted so 
that a blind listener can find frequencies quickly. 


The changes from giving frequencies 
in kilohertz (instead of kilocycles) and 
times in UTC (instead of GMT or 
‘Greenwich Mean Time’) are only two of 
the things that have occurred since I 
began writing about shortwave listening, 
in what was then called Radio and Hob¬ 
bies. Back when I started, in October 
1952, the column was called ‘Shortwave 
with Arthur Cushen*. 

Actually in the first few columns, I 
notice that times were given in Australian 
Eastern Time, using the normal AM and 
PM. But later, the 24-hour clock became 
the main time reference and it continues 
today, having changed from the old 
Greenwich Mean Time to the recently 
adopted UTC or ‘Universal Time Co¬ 
ordinated*. Likewise, back in the 1950*s 
the frequency reference for stations was 
given in kilocycles, and now we give 
it in kilohertz — but this is a change of 
name only, with no difference in the ac¬ 
tual frequency. 

A highlight of the first column was an 
item about a new international service 
from Belgium, which replaced the OTC 
transmissions from Leopoldville in the 
Belgium Congo. OTC had maintained a 
radio service during the war years when 
Belgium was captured by the Germans. 
Following the end of the war, the ser¬ 
vices were gradually transferred back to 
Belgium and in later years Belgium 
Congo became independent Now of 
course it’s the Republic of Zaire, with 
Kinshasa as the capital. 

By October 1962, the publication was 
known as Radio Television and Hobbies 
and the column’s feature item was 
‘New 250kW Transmitters for Radio 
Canada International’. These were re¬ 
placements for the original 50kW trans¬ 
mitters at Sackville, which came into 
operation in 1946. 

A decade later, the publication was re- 
ELECTR0NICS Australia, July 1993 


named Electronics Australia and the 
shortwave column was also retitled ‘Lis¬ 
tening Around the World*. The feature 
item for October 1972 looked at the ex¬ 
pansion of Radio Canada into interna¬ 
tional broadcasting. 

Another 10 years later again, in May 
1982, the column appeared under the 
heading ‘Shortwave Scene’, and the 
main item was on the World Ad¬ 
ministrative Radio Conference which 
had been held in 1979, and a report 
that the decisions of WARC were now 
taking shape. 


Receivers, old and new 

When the column started in 1952, I 
was using an English Ekco seven-tube 
receiver which I purchased in 1939. All 
my war time monitoring, both for 
prisoner of war messages and for 
Security, was done using this set The 
Ekco has a most interesting dial; it is 
covered with the names of exotic and 
long forgotten stations such as Wayne, 
Zessen, Capetown, Daventry, Schenec¬ 
tady, Allahabad, Rangoon, Nafeking and 
many more. The dial is scattered with 
these locations and one presumes that it 
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Video & Audio: The illegal side of technology 

VIDEO PIRATES 
ABOUND IN AUSTRALIA 

After slow initial growth, illegal copying of videotape cassettes is now a thriving business with an an¬ 
nual turnover in Australia of around $12 million. Its future looks even brighter, thanks to the 
advent of the laser video disc, and Australia’s video pirates have been acknowledged as 
the ‘best’ in the world... 



The Australasian Film & Video Security Office’s Steve Howes — an ex-English 
cop—holdsthe video disc of the movie ‘Edward Scissorhands’which saw rapid 
release onto tape — via piracy. 


by BARRIE SMITH 

At a 1986 anti-piracy conference in 
London, Australian video pirates were 
recognised as the ‘best’ in the world. 
But questions of ‘quality’ aside, 1984-5 
saw bogus tapes represent 25% of all 
movie tapes sold and rented in Australia 
— stripping legal video operatives of 
$30 million in revenue. Since then mat¬ 
ters have settled down somewhat: in 
1992 illegal tapes accounted for 5% of 
the legal trade, with the latter estimated to 
be worth around $240 million. Unfor¬ 
tunately for Hollywood, technology has 
now opened another door to fuss-free, 
high quality illicit tape dubbing: the easy, 
world-wide availability of video laser 
discs and players. 

Pirating video cassettes of movies is a 
risky business, driven by two forces — 
the ferocious competition in the tape rent¬ 
al business and the conflicting release 
dates in the US and Australia. 

Some rental shops are forced to hire out 
recent movies at anything down to 50 
cents per night, with top of the line 
‘product’ barely justifying a price tag of a 
dollar or two. Economic factors force 
many to indulge in back room piracy. 

The film Terminator 2 saw American 
cinema release in July 1991, but 
Australian audiences had to wait until 
September to see Schwarzenegger strut 
his stunts. 

By December the US saw video discs 
on sale — and, soon after, pirate VHS 
tapes popped up in Australia. 

The pirate tapes were made from laser 
discs, imported from the US, carrying 
high quality vision — in the NTSC video 
standard — and digital stereo sound of 
CD quality. 

The actual act of importing the discs 
does not contravene Federal or State 
regulations, but once a disc is shown to an 
audience or traded — or copied — the 
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weighty hand of the law begins its 
downwards descent 

For a start, the Trade Marks Act is con¬ 
travened by the importer, the illicit dealer 
has no commercial rights to use of the 
film-maker’s trade mark; the disc and il¬ 
legal tape would not carry a censorship 
grading; and, of course, making a copy on 
tape breaches the Copyright Act 

Sydney office set up 

In 1982 Hollywood interests set up an 
office in Sydney to control video piracy. 
Its headquarters are in the Sydney beach 
suburb of Mona Vale. Known as the 
Australasian Film & Video Security Of¬ 
fice, its director is ex-English cop, Steve 
Howes. Finance for the operation is sup¬ 
plied by the Motion Picture Association 


of America (MPAA), the Motion Picture 
Export Association (MPEA), trade or¬ 
ganisations representing such companies 
as Paramount, Universal, Fox, MGM, 
Warner, Disney, Columbia and others. 

“In 1982 piracy was just becoming a 
problem in Australia”, Howes explains, 
“and it increased through the years as the 
population of VCRs also rose”. 

“By 1985 approximately a quarter of 
the movies available were in pirated form. 
That piracy also included what we call 
‘bootleg’ product — tapes brought in 
from Fiji, Singapore, Malaysia — films 
which hadn’t been released on video cas¬ 
sette in Australia.” 

Prior release of a movie title naturally 
affected the tape rental business, becom¬ 
ing a “huge problem and a multi million 




A sample array of seized pirate tapes. Note cutting dies 
(centre of picture) used to counterfeit security stickers. 


Which is the genuine article? If can often be hard to tell the 
difference , but in this case the original is at right. 



dollar loss to the Australian industry”. 
Howes added that one of the major 
drawbacks was the Australian 
Copyright Act’s impotence. Fortunately 

— for Hollywood — the opening of the 
office led to lobbying of the Govern¬ 
ment and a toughening of the Act, 
making proof of copyright easier. 

1980’s piracy methods varied. The 
simplest scheme was to hook up a pair of 
VCRs, load the ‘master’ and a blank tape 

— and press ‘record’. Upper-level pirates 
managed to acquire high quality tape 
masters on 1" and 3/4" tape and used 
sophisticated processing hardware to 
maintain the quality level. The labels or 
‘slicks’ were made by printers working 
from originals, employing mainstream 
reproduction methods — colour separa¬ 
tions, etc. Often the copy was better 
than the original, with microscopic in¬ 
spection of the label being the only way 
to identify the bogus copy. Occasional¬ 
ly, actual films were used for the copying 
process, with hand-written labels suffic¬ 
ing for identification. 


In Australia there have been only two 
or three cases of such sophisticated 
piracy: Stallone’s Rambo was one of the 
targets. US pirates, however, displayed 
considerably more vigour the film reels 
of Return of the Jedi were seized at gun¬ 
point from an armed guard whilst in tran¬ 
sit from America to Canada. The George 
Lucas movie was tracked to London, then 
Amsterdam — where it was mass-dupli¬ 
cated — finally arriving in Australia two 
weeks later, for another film-to-tape dub¬ 
bing session. 

As the 1990’s get under way piracy 
methods, via laser disc, are dramatically 
simpler. For around $2000 a counterfeiter 
can set up shop with laser player and 
VCR deck; US NTSC-format discs of top 
movies may cost around A$40-50 landed 
here; the colourful eye-catching slicks can 
also be copied on colour laser copiers 
delivering near-perfect reproduction. 

Consumers rebelling 

While technology is aiding the pirates, 
it is evident the consumer is rebelling. 


From a nation of dubbers we appear to 
have progressed to a society of dobbers: 
99% of offences are uncovered when a 
member of the public rings Mona Vale. 

Howes explains: “They’ve hired a 
video cassette, find the tape is unwatch- 
able and feel annoyed because they’re not 
getting the genuine article.” 

From 400 outstanding complaints on 
file, probably only five will go to law, the 
remainder being dealt with by warning or 
civil litigation. Fines have topped the 
$60,000 mark and involve confiscation of 
both tapes and equipment. The maximum 
penalty that can be given is $1500 per 
cassette up to a maximum of $50,000 per 
offence or five years in gaol. 

The closing half of 1992 was a 
period of high activity for the AFSVO 
investigators: 

On September 30, a caravan park 
electrician faced Port Kembla Local 
Court on 10 charges of stealing tapes 
from a video store and substituting them 
for pirated copies. (In a practice known as 
‘cookie swapping’, the person hires the 



Two recent movies targetted by pirates. Ninety nine percent The quality of video copying itself is so high that lack of 
of offences are uncovered by the general public phoning definition in printing of the cassette 'slicks’ (labels) is often 
Howes ’ office. the only way to detect bogus tapes. 
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Video pirates 

video cassette, goes home, makes a copy, 
undoes a few screws, takes the original 
tape out of the casing and substitutes the 
copy. He then loads the legal tape into a 
new casing, which he keeps. He’s 
swapped the ‘cookie’, and the shop ends 
up with the counterfeit.) 

On October 19, a Cabramatta watch 
company owner incurred a penalty of 
$3500 and forfeiture of illegal tapes. An 
average of three retail stores are raided 
each month. 

On November 12, a Surry Hills home 
movie company was fined $2000 and 300 
laser discs confiscated when it was found 
the latter had been hired out without ap¬ 
propriate censorship markings. 

Straight piracy is just one of the con¬ 
traventions, both in legal and commercial 
terms. Howes noted that a cinema in 
Whyalla, SA faces closure because of 
laser discs. The local retailer has been 
selling discs of current release movies 
in NTSC format and pre-empts the 
cinema’s release dates, leaving the 
cinema’s owner with no audience. In a 
small town the laser disc often arrives 
before the film does. 

Film ratings are a factor: An Adelaide 
woman hired a movie on disc — rated G 


Discovering 

VINTAGE 

RADIO 

We still have copies available of this very 
interesting publication. Send a cheque or 
money order to the value of 4.95 plus $2 to 
cover post and packaging to: 

Federal Publishing Company, 
PO Box 199, Alexandria, NSW 2015 


Electronics your hobby? 

Taken a redundancy package or just 
retired early? How does the idea of 
moving to The Blue Mountains in NSW 
and making your hobby your business 
sound? Thriving electronics business 
with name brand distribution rights 
available. $70,000 plus S.A.V. Reply in 
first instance to: 

Sydney: (02) 833 5136 B.H. 

(047) 39 3301 A.H. 


— to watch but when she played it at 
home she thought the rating should have 
been higher, because of its violence. The 
actual film had been rated G in the US, 
but its Australian rating — if it had car¬ 
ried one — would have been PG. As 
Howes explains it “although the product 
itself is a legitimate one, it’s being used 
illegally. There’s royalty payments, 
licensing agreements and censorship”. 

Howes goes on: “If discs are brought in 
by the licensee — e.g., Columbia or Vil¬ 
lage Roadshow — they must pass censor¬ 
ship or be declared identical to the VHS 
tape. A rating is given and a label fixed to 
the disc”. 

Copyright tricky 

Copyright can be a tricky area. In 
Australia the act of making a film estab¬ 
lishes copyright. The international sym¬ 
bol © should be shown — but this is not 
compulsory. 

“A lot of the problems appear when the 
films are actually made”, Howes stated. 
“You may have a director, writer and a 
company who have all put money into the 
production, with each claiming some 
rights. So it gets a bit confusing.” 

The range of counterfeit product is 
surprising. Once, only the popular titles 
found their way into the pirate lists. 
Now it can be anything people want to 
hire. These include so-called ‘top ten’: 
Dracula , A Few Good Men , etc; B 
movies and ‘art’ films are increasingly 
pirated — offenders copy these thinking 
the investigators won’t be interested. 
“But this is not true”, Howes stresses. 
“As far as we’re concerned, it’s an of¬ 
fence and that’s it” 

Pirate activity is also present in sectors 
of the ethnic community — particularly 
in Melbourne. According to Howes a 
huge piracy industry operates within the 
Chinese community. Films from that 
country are made under a different licens¬ 
ing system to Australia’s, making anti¬ 
piracy enforcement difficult. However 
China recently joined the Beme Conven¬ 
tion, so matters may change. 

Should the average person be con¬ 
cerned at the level of piracy? Director 
Howes’ view is that “it’s all very well to 
educate industry people, but the public 
must understand what damage can be 
done. Piracy robs the people who make 
the films and, if unchecked, the quality of 
movies will diminish”. 

At street level, the rental industry also 
looks likely to suffer from the rising 
popularity of laser video discs, piracy 
aside. In Hong Kong, the bewitchingly 
shiny platters have killed off the tape rent¬ 
al sector and are slashing into cinema 
takings. Disc players in that duty-free port 


Is home taping illegal? 

Are you breaking the law when you 
set your VCR to record Gone with the 
Wind? Are you a pirate every time you 
tape off air? 

According to Section 111.1 of the 
Copyright Act, The copyright in a 
television broadcast, insofar as it consists 
of visual images, is not infringed by the 
making of a cinematographic film of the 
broadcast, or of a copy of such film for the 
private and domestic use of the person by 
whom it was made. 

In other words, if the copy is made for 
sale or hire, or further broadcast or to be 
seen in public, it would infringe 
copyright. But the basic copying is not 
an infringement. 

However Section 86, headed Nature of 
Copyright in Cinematographic Film, states 
it is the exclusive right of the copyright 
owner to make a copy of the film. 

Which means you are allowed to make 
a copy of a film for private purposes — 
not to be loaned or sold outside the home 
— but the copyright owner still retains the 
right to prosecute. 

Has that cleared the matter up for you? 

How can you detect 
a pirated tape? 

Poor picture quality of the videotape is 
not necessarily a sign — a legal tape can 
undergo hundreds of showings, and be¬ 
come worn. However, become suspicious 
of poor picture and sound quality and 
submit the tape to expert examination. 

If you think you’ve found a counterfeit 
tape and wish to report it, contact the 
Australasian Film & Video Security Office, 
PO Box 515, Mona Vale 2103; phone (02) 
997 8011. 


cost less than $300. Laser copies of first 
run movies were landing within 48 hours 
of their US release — and well ahead of 
cinema showings. Stateside, tape and disc 
copies hit the shelves only 34 months 
after domestic cinema dates, and well 
before international release. 

Why not synchronise? 

The obvious question is why doesn’t 
Hollywood get its act together and 
synchronise movie premieres on a 
global basis? 

The answer, as with all marketing exer¬ 
cises, relates to timing. A film designed to 
attract cinema patrons in the middle of a 
US summer would ‘die’ if shown in an 
Antipodean winter, similarly with movies 
aimed at school holiday audiences. 

Costs also come into it: to release a film 
everywhere in the world simultaneously, 
in both the cities and provincial towns, 
would require an enormous number of 
prints. So we may see piracy continue, if 
not flourish for a considerable time yet.. 

Postscript: Soon after Steve Howes was 
interviewed for this article, he headed off 
for Taiwan — to head the Taipei office. If 
he’s looking for pirates, he should have a 
field day in the island nation! ❖ 
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ICOM 



IC-R1 


Count on us! 


corn’s impressive range of receivers lets 
you listen to more frequencies, across the 
band and around the world. 

Starting with one of the smallest receivers ever 
produced, the IOR1 covers 100kHz - 1300MHz 
(2 ~ 905MHz guaranteed), with AM, FM and 
Wide FM modes, Dual Frequency Selection and I 
100 memories. 

The IOR72 receives 30kHz - 30MHz 
(100 kHZ - 30 MHz guaranteed) in SSB, AM 
and CW modes and comes with numerous 
impressive features, including Icom’s DDS System 
to improve Carrier to Noise Ratio characteristics 
and optional FM mode. 

With an loom receiver, 
the world is as wide 
as your band 

The mobile IC'RIOO is packed with powerful 
features, and covers the 100kHz - 1800 MHz 
(500 kHz ~ 1800 MHz guaranteed) range in 
AM, FM, wide FM modes with multifunction 
scanning and 100 memories with 20 scan edge 
channels. 

While the IC-R7100 covers from 25 - 2000 
MHz in SSB, AM, FM, wide FM modes, optional 
TV and FM stereo adaptor, with 900 memory 
channels, sophisticated timer functions and 
multiple scan functions. 

The top of the range IOR9000 expands your 
listening horizons, covering 100 kHz ~ 1999.8 
MHz in all modes and featuring Icom’s unique 
CRT display, intelligent scan functions and an 
amazing 1000 memory channels, in a unit that 
delivers superb high frequency stability, even in 
the GHz range. 

So tune in to the ones that professional 
listeners use, from the wide range of Icom wide 
hand receivers. 

For further information call free on (008) 338 915 
or write to Reply Paid 1009 Icom Australia Pty Ltd 
P.O.Box 1162 Windsor Victoria 3181 
Telephone (03) 529 7582 A.C.N. 006 092 575 IC-R72 

/COM Australia's warranty is only applicable to products purchased from their authorised Australian Dealers. L.L. BROWN ADVERTISING 3907 
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Video & Audio: 

The Challis Report 


For this month's review, Louis Challis had the oppor¬ 
tunity to test a very innovative system developed by 
Philips, which combines state of the art digital signal 
processing and distribution techniques with an active 
speaker system. His findings are very interesting, and 
suggest that this type of system may well form the 
future for high quality domestic audio reproduction. 


PHILIPS' 

DSS 930 
DIGITAL SPEAKER SYSTEM 



The word 'digital' conjures up different 
images and meanings in one's mind, 
depending on your age, your interests or 
your profession. As a child I had the clear 
impression that the word 'digital' meant 
fingers, and I am still painfully aware that to 
most doctors it relates to gloved inspections 
of a patient's nether regions. 

Over the last 15 years the word has con¬ 
jured up exciting images to EA readers, of a 
new technology that is turning the fields of 
commerce, industry and electro-acoustics on 
their veritable ears. 

When the first CD players entered the 
marketplace, Philips International, with the 
support of Sony International, trumpeted fan¬ 
fares which were literally ringing in our ears, 
even as we listened to the first generation of 
CD players. 

As many of you are by now aware, 
that generation of CD players displayed in¬ 
sidious (if not downright nasty) ringing 
characteristics which the developers had 
clearly not foreseen, nor understood, and 
which ultimately led to a new generation of 
CD players with appropriate oversampling 
and vastly different filters to obviate their 
audible deficiencies. 

Hot on the heels of those CD players in 
the early 1980's we were offered digital 
audio tape recorders (DAT), which I still find 
exciting; also Yamaha's development of DSP 
chips and sound processing concepts, which 
also set the Japanese and American com¬ 
puter industries on their ears. 

During that same period, we were as¬ 


tounded by sales of computers with innova¬ 
tive and exciting digital sound recording 
capabilities, which more significantly offered 
the ability for computer whizzes to control 
and orchestrate an unbelievable range of ex¬ 
ternal musical instruments and digital sound 
processing equipment through the aegis of 
MIDI interfaces. 

Then during the last year or so we've seen 
the introduction of recording CD players. 
Philips' DCC recorders and players, and last 
but not least, Sony's Mini Disc system, 
which is now apparently to reach Australia 
in September. 

All these remarkable developments and 
their impact on our society, have occurred in 
the remarkably short span of 10 years — 
starting in the early 1980's, at a time when 
much of the western world was riding high 
on an economic boom. As we now painfully 
know, that boom has been followed by a 
disturbingly deflationary bust, which in turn 
deflates our ability to purchase new technol¬ 
ogy, and for many imposes even greater 
hardships than that. 

The concept of 'digital speakers' must ap¬ 
pear logical to their developers, and par¬ 
ticularly to Philips who have consistently led 
the pack in development of new technology, 
from the time when the company started 
manufacturing light bulbs a century ago. 
Even so, this subject needs to have a bit 
more light added to it, and hopefully this 
review will shine this further light on a 
product and a subject which warrants a 
closer inspection, and more visibility. 


First glimpses 

I had my first glimpses of the new Philips 
digital speaker technology, and a relatively 
brief opportunity to hear it, at the Winter CES 
in Las Vegas 18 months ago. At this same 
time I noted that Philips' press releases 
claimed attributes and performance charac¬ 
teristics for the new digital speaker technol¬ 
ogy which made the multi-functions of a 
'Swiss Army Knife' look passel The releases 
at the Winter CES proudly claimed that the 
DSS 930 system 'is one more example of 
Philips' aggressive efforts in applying digital 
technology', and went on to claim: 

The DSP circuit , one of the most 
powerful available ; offers several sig¬ 
nificant benefits including: extended flat fre¬ 
quency response; digital phase 

compensation, and the elimination of cross¬ 
over errors. In addition, Philips engineers are 
able to effectively adjust every element in 
the system, resulting in superior sound. In 
normal analog speakers , the frequency 
response typically drops quickly below 
100Hz. By adjusting and compensating for 
the natural deficiencies of the speaker, the 
DSS 930 achieves a +/-0.5dB at 40Hz - 
20,000Hz frequency response, far exceeding 
analog speaker capabilities. 

As if that weren't enough, the release went 
on to make further claims about the ability of 
these speakers to precisely split the com¬ 
ponent signals; that the digital crossover 
would remove all traces of crossover non¬ 
uniformity, (the interaction notch in the fre¬ 
quency response); and that the resulting 
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Above: This Ekco receiver manufactured by E.K. Cole 
Southend-on-Sea, UK was used for listening from 1939 - 
1954, and Is an excellent example of an early valve 
receiver. 


Left: The writer's listening post includes in the left cabinet 
an FRG-7, a Hallicrafters SX122, the Racal RA17, a 
Telefunken recorder, and on the right an Allied SX 190, 
Aiwa multiple band cassette radio and two other 
recorders. The six pushbutton controls under the FRG-7 
feed the aerials to the receivers while the plug board in 
the centre of the photo carried the programmes from the 
receivers for recording purposes. 


was a major selling point with customers, 
indicating the cities that could be tuned 
to on this Ekco receiver. 

Calibration was fairly accurate, the 
mediumwave band was cut into two and 
the shortwave band extended con¬ 
tinuously up to 30,000kHz. I still have 
this receiver, with its beautiful walnut 
cabinet and it still takes an honoured 
place in my receiver line-up. 

In 1954 there were many war time 
receivers available on the market and I 
started with a Hallicrafters SX28, to be 
followed in 1959 by a purchase of the 
Eddystone 840A communications 
receiver — a set that did untold hours 
of work in searching the dials for 
interesting signals. 

I added a Hallicrafters SX122 to the 
range in 1964, and later in 1970, a Racal 
RA17, which is the only tube receiver I 
still use regularly at my listening post. 

In 1978, a friend introduced me to the 
McKay Dymek, which is excellent for a 
blind listener — using it, I could find fre¬ 
quencies quickly and accurately for the 
first time. 

Though it was not designed for visual¬ 
ly impaired listeners, the large digital 
readout was controlled by four knobs — 
the one on the left in 10MHz units, then 
1MHz units, then 100kHz units and then 
finally units of 5kHz. Fixing a raised 
strip on part of each knob from the centre 
to the outside of the rim, I could find 


frequencies using the old ‘12-hour clock 
system’: when all the knobs were pointed 
upwards, all frequencies would be zero. 
Hie most difficult control of the lot is the 
end one on the right, because there are 20 
positions on the knob which gives you 
frequencies from 0 - 95kHz. 

The McKay Dymek indeed gave me 
independence, but little did I dream of 
Sony’s introduction in 1980 of the 
keypad controlled, portable model ICF 
2001. This immediately gave me tremen¬ 
dous independence and I had three in 
operation in a short time. One is my bed¬ 
side listening and monitoring radio, and 
it is still there today after 12 years — 
with no maintenance whatsoever. 

Then the whole market changed to 
keypad radios and so in 1987 the Voice 
of America loaned me the popular Sony 
ICF2010 or 200ID. This is still used 
today as the main monitoring receiver 
and, as instructued by Sony, a short ‘in¬ 
verted L’ aerial is used for the reception 
of all incoming signals. 

The Philips DR2999 was added in 
1989, so that I now operate all keypad or 
receivers adapted for my own listening 
— except for the Racal. 

Presentation 

Over the 40 years, the style of 
presentation has changed. The amount 
of information being received has ex¬ 
panded rapidly because in 1952, one 


was dependent almost entirely on one’s 
own listening. 

The first DX programme started in 
1948 from Radio Sweden but over the 
years since then, most international 
broadcasters have introduced specialised 
programmes for shortwave listeners. So 
news is available quickly and from a 
wide area of the world. 

The speed in getting material onto 
shortwave broadcast sessions has also 
improved. For 30 years I visited the local 
RNZ sation 4ZA, with my Braille script 
and reels of tape. 

Studio recordings were made and the 
tape was then flown to Holland. There 
the programme was put together and 
flown down to Bonaire, for broadcasting 
— so that there was almost a month be¬ 
tween the time of recording and broad¬ 
casting. Today, with the satellite links 
between Bonaire and Hilversum, there is 
no delay as programmes are broadcasting 
simultaneously from Holland, Bonaire 
and Madagascar. 

Today, Jonathon Marks from Radio 
Nederland or Tony King from Radio 
New Zealand International can phone me 
for an interview segment and withfrr 
hours the programme is being broadcast 
This leads to a very quick turn-around of 
news which makes for a minimum delay 
between recording and broadcasting. 

We’ve come a long way in the last 40 
years, haven’t we? ❖ 
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Tom Moffat discovers ‘Experimenter’s Heaven’: 


THE ULTIMATE 
DISPOSALS STORE 

On his recent trip back to the USA to visit his family and look up old friends, Tom Moffat discovered 
what he claims is the closest thing to Heaven for a true-blue electronics experimenter: the ultimate 
disposals store, hiding away in Albuquerque, New Mexico. We finally stopped him drooling long 
enough to write this short report... 


Yesterday I was at my local parts 
supplier’s, rounding up the raw materials 
for a big run of kits. But I couldn’t get 
served. Everything had come to a stop to 
help a man with a problem. He wanted a 
valve, a 12AX7, to get his cranky old 
valve-based stereo amplifier going again. 
This fellow was one of those who shuns 
the new solid state stuff — to him (and 
many others), valves sound best. Until 
you have to buy one... 

Twenty years ago you could walk into 


any parts supplier in the land and say “A 
12AX7 please”, and you’d have it in your 
hand in seconds. But in modem times... 
first it was necessary to decide what 
the 12AX7 actually did (a high-gain dual 
triode) and then to work out its 
English type equivalent (was it an ECC81 
or an ECC83?). 

The current generation of technicians, 
and shop assistants in electronics stores, 
were brought up and educated after val¬ 
ves were well and truly dead. But in this 


case, the proprietor of the shop had 
recently completed an electronics course 
at Hobart Tech at which a grounding in 
valve technology was still given. So he 
knew what his customer was on about, at 
least 

Finally, after digging through heaps 
of catalogs, 12AX7’s appeared — 13 in 
fact The last 13 in Australia, held by a 
company in Sydney. The deal was done, 
and the amplifier was given one more 
lease on life. 
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Another view inside the Electronic Surplus treasure trove. While to some it 
probably looks like ‘a Jumble of Junque', to any true blue experimenter, there are 
all manner of interesting and useful gadgets... 


But had this fellow lived in Albuquer¬ 
que, New Mexico, in the USA, he could 
have had his 12AX7, or nearly any other 
valve (tube) for that matter, straight over 
the counter. 

How about a matched pair of 6L6’s for 
$25? There is still one place that keeps the 
slow-moving electronics stuff, as well as 
most anything else a dedicated ex- 
perimenter would require. 

Electronic Surplus is conveniently 
situated just outside the main gates of 
Kirtland Air Force Base, home of Sandia 
National Laboratories. 

Sandia is best known for its weapons 
research, including Star Wars programs, 
but it’s also getting into such things as 
automatic lens correction for astronomi¬ 
cal telescopes, and efficient batteries 
for electric cars. Sandia’s game is re¬ 
search and development, which means 
they’re doing things that need equipment 
that doesn’t exist. So they build it Or 
if they buy stuff, it’s only the best 
brands available. 

When I worked at Sandia back in the 
sixties, there was one employee perk that 
was pure heaven for radio hams and other 
experimenters — the salvage yard. Here 
all the massively expensive equipment 
built or bought for research projects was 
disposed of when the project was 
finished; usually sold off by weight at so 
many dollars a pound. The salvage yard 
was open to employees every day during 
the lunch hour, from 12 to 1, and it was a 
gold mine. 

You could walk around with a bag 
in your hand and grab a couple of 
handfuls of the very best Allan-Bradley 
pots, or Cannon connectors, or resis¬ 


tors or capacitors. Going through the 
checkout, your bag was weighed, and you 
handed over a couple of dollars for some 
as-new stuff that would have cost the 
government thousands. 

There were occasional pieces of com¬ 
plete equipment, but usually items were 
stripped down and the parts sold. 

There was intense security at the time, 
and it was assumed that clever buyers 
could figure out what a particular custom- 
made instrument did, and thus what kind 
of a research project it was used in. An 
exception to this rule was power supplies, 
which almost always made it through the 


salvage yard intact, complete with their 
lovely Triplett or Weston panel meters 
and engraved front panels. Something 
like this might cost you ten bucks. 

Ah, those were the good old days. 
There was no part you couldn’t get But 
those times haven’t gone completely. In 
Albuquerque, at least part of what used to 
be the salvage yard has now been 
privatised, commericalised, civilised, and 
opened to the public in a shop called 
Electronic Surplus. 

On the walkway outside the store is 
a grand collection of equipment racks, 
stripped of their contents, and for sale. 
The things that came out of the racks 
are inside. 

The walls of Electronic Surplus are 
lined with shelves containing every type 
of electronic instrument, both custom 
made and off the shelf. 

The custom-made gear is of the usual 
sparkling Sandia Labs quality, and the 
off-the-shelf stuff carries names like 
Tektronix and Hewlett-Packard. Most of 
it isn’t the latest technology, so things like 
power supplies still have analog meters, 
now the beautiful rectangular ones, flush 
mounted in their engraved panels in black 
metal frames. Yum! 

The central part of this store is jammed 
with trestle tables holding boxes of parts 
— obviously some of the instruments are 
still being stripped down. 

Even the ceilings have goods on dis¬ 
play... in one place a big row of head¬ 
phones, and in a prized position (see 
opening photo), a commercially made 
Lindenblad antenna from one of Sandia’s 
missile test ranges. 


Lost In a sea of old computer monitors, record turntables, equipment racks and 
old telephones, a lone experimenter explores an item of Interest. 
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David Fuller poses In front of the Electronic Surplus racks of old valves — sorry, 
‘toobes’. David says his store can handle mall orders from Australia. 


Ultimate Disposals 

Twenty bucks, and just waiting to 
feed signals to someone’s weather satel¬ 
lite receiver. 

This type of antenna is used extensively 
on the test ranges, and was the inspiration 
for the Lindenblad construction project in 
EA of August last year. 

Not everything in the shop is 
electronic. On one table I spotted a 
pile of brand new metal signs saying 
‘DANGER — EXPLOSIVES — KEEP 
OUT!’. These were obviously intended 
for the perimeter fence of some isolated 
test range, but one could do good service 
on your own front gate to discourage 
visits from unwanted salesmen! 

I stumbled upon Electronic Surplus 
when I was looking for a simple 
Walkman-style power connector, and let 
my fingers do the walking through the 
local Yellow Pages. No problem, an 
electronics store, not far away, but., little 
Japanese connectors are not the sort of 
stuff Electronic Surplus deals in; their 
game is disposals. 

They referred me to the nearest Tandy 
store for the connector. However before 
leaving, I did manage to score a lOOpF 
variable capacitor—just right for a trans¬ 
mitting antenna tuner. 


Now where else in the world could you 
walk into a shop, off the street, and end up 
with one of those! Looking back on it I 
should have grabbed one of those EX¬ 
PLOSIVE signs too... 

This is not meant to be a free plug for 
the place, but David Fuller (the young fel¬ 
low with the valves) says his store is 
prepared to handle mail order business 
from Electronics Australia readers, by 


negotiation. If there’s something you 
need, but just can’t get locally, a letter to 
him might bring unexpected joy. 

You can write to Electronic Surplus, 
9012 E. Central SJE., Albuquerque, New 
Mexico, 87123 USA. Their phone num¬ 
ber is (505) 296-6389. 

Tell them you heard about it from 
that guy with the camera who blew in 
from Tasmania! ❖ 


PC DIAGNOSTICS MADE EASY 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 

With PC Probe" 1 you'll save time and money when your PC starts 
acting up. In one easy to use package you get Diagnostics. Virus 
Protection (tor over 700 + known viruses), Benchmarks (including the 
famous LandMark System Speed Test" 1 ). Performance Enhancement 
Utilities, and System Information. Combined, this arsenal of tools will 
keep your system up and running at peak performance and remove 
the mystery about what’s inside. 

PC Probe diagnostic testing quickly isolates the source of hardware 
problems, even locating bad RAM chips. It tests system board. RAM. 
video, keyboard, com ports, floppy and hard drives. Ethernet card and 
more. Run PC Probe tests in batch mode or single pass, remote or 
onsite. 


THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With Alignit™ you can dean, diagnose, and align your floppy 
drives in minutes without a scope. Patented technology 
requires only screwdriver to perform ANSI-accurate 
alignments (.3 mil). 

Alignit is ideal for corporate users with 2 or more PCs 
because it includes a “GOLD STANDARD" feature so you 
can align all your PCs to the same in-house standard, 
guaranteeing that all your floppies are perfectly 
interchangeable between PCs. 

80% of all floppy drive failures can be fixed with Alignit so 
don't replace your drive, save time and money instead. 
Includes dual size floppies, (both high and low density) and 
no-mess pre-lubricated cleaning diskettes (both sizes) good 
for 180 uses. Replacements and single drivB size versions 
available. For al PCs and compatibles. 


PC WON’T BOOT? THEN JUST 
KICKSTART IT! 

Don’t replace your motherboard, don’t call service, use 
KickStart 2™. When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 
measures power within 2.5% on all four voltages, shows 
Power-On Self-Test (POST) failure codes, and features on¬ 
board ROM-based diagnostics allowing you to determine and 
remedy the problem quickly, easily, and inexpensively! 
Built-in serial and parallel I/O allows for testing via modem, 
or simply logging resilts to a remote terminal, printer or 
laptop. You can configure your own test routines and store 
them in 
KickStart 2’s 
battery 
backed-up 
CMOS RAM 
saving 

valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 
PCs that don’t issue POST codes. KickStart 2 tests your 
system regardless of O/S (even UNIX). 

On-board switches, LEDs, and digital displays allow 
complete control over testing in systems lacking video or 
disk (ideal for motherboard or system burn-in). 

Kick Start 2 is the ultimate SECURITY CARD too! With both 
supervisor and user levels of password protection, you can 
prevent unauthorised use of your PC and accidental running 
of destructive tests. 


HARD CORE TESTING FOR 
PROFESSIONALS 

Landmark/SuperSoft Service Diagnostics^ is ideal for 
professionals requiring the most exhaustive diagnostic test 
capabilities. Each module is CPU specific, including PC, 
XT, AT, 386/486, and PS/2. Since 1981 major 
manufacturers like Wang, Xerox, Prime, Sony, DEC, NEC, 
and NCR have relied on Service Diagnostics to tackle 
their tougest operating problems. 

Intended for professional service and repair technicians, 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on 
unformatted floppies and allows for restore after reformat. 
Ideal for UNIX and other operating systems, the self¬ 
booting version doesn’t require DOS. The manual offers 
troubleshooting tips to the component level. Also available 
in a complete Kit including; all CPU specific software, dual 
size floppy alignment software (see Alignit), and PC/XT & 
AT ROM POSTs. Winner of the PC Magazine Editor’s 
Choice Award In August 1990. 
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Interworld Electronics & lOOO Glenhuntly Road, Tel: (03) 563 5011 

Computer Industries (Aust) Pty Ltd Caulfield South , VIC 3162 Fax: (03) 563 5033 
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Projecting essential flight data onto 
glass within the cockpit, this "Head Up Display" 
enables F/A-18 pilots to keep their eyes in 
the sky. This is typical of the leading edge 
technology the Air Force is involved in. 

So when choosing Year 12 students to be 
accepted for a degree in Electrical Engineering at 
the Australian Defence Force Academy (ADFA), 
naturally they have to be leading edge too. 

In fact, even to qualify you'll need to be 
in the top 20% of Year 12 students (and aged 
over 17 and under 20 as at January 31st, 1994). 
But then, when you consider the rewards, it's 
not surprising that Air Force selection for ADFA 
is so competitive. 

For a start, you'll be paid to study in one 
of the best equipped engineering facilities in 
the country. $12,216 in your first year, 
increasing to $19,498 in your final year. 

You’ll encounter demanding physical 
and military training which will give you 
leadership and management skills you just 
can't find in other tertiary institutions. 

And when you graduate from ADFA 
you'll have a highly recognised degree and the 
rank of an Air Force Officer to match. (Not to 
mention 60 days of approved practical 
engineering experience.) 

Then you’ll be working with technology 
and equipment worth millions, the likes of 
which civilian aviation can only dream about. 

So if you're in the top 20% now, make 
sure you stay there. Get a better start to your 
career at ADFA, the University for leaders. 

To find out more call your nearest Air 
Force Careers Adviser, but applications must 
close July 31st, 1993. Australia-wide 008 114 004, 
NQLD 008 015 150, NT 008 011 040. Or 
Melbourne (03) 639 1444. Sydney (02) 267 2773. 
Adelaide (08) 237 6222. Perth (09) 221 2424. 
Hobart (002) 34 7077. Brisbane (07) 226 2626. 
Canberra (06) 257 2311. Or send off the coupon 
for a free brochure. 

nnuMHOna 
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_ A BETTER START TO YOUR CAREER _ 

Yes! I want to know more about a degree from ADFA and how to get a great start to my career. Please send me more information 
about: □ The Australian Defence Force Academy, and/or: □ $1000 scholarships for current Year 11 students. 

Mr/Mrs/Ms/Miss. _ 

First Namefs) Last Name 

Postal Address: -----Postcode_ 

Telephone: ( )---Country of Birth____ 

I am an Australian Citizen or eligible to become one YES / NO. Date of birth:_/_/._ I am medically fit: YES / NO. 

Current or highest level of education achieved:__ 

Subjects studied: □ English □ Maths □ Physics □ General Science □ Other._ 

Post to Air Force Careers Adviser, Reply Paid 2600AF, GPO Box XYZ (in your capital city). No stamp required. 

FDU40693QY Authorized by the Department of Defence RADFAz.FPC.4J. 
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NEW BOOKS 



TUTORIAL GUIDES IN ELECTRONIC ENGINEERING 


Transistor Circuit 
Techniques 

Discrete and Integrated 

Third edition 

G. J. Ritchie 



T 


OPERATIONAL 

AMPLIFIERS 

THIRD EDITION 



Digital 

Transmission 

Systems 

Second Edition 


--- _= ■ s. 


Circuit design 

TRANSISTOR CIRCUIT TECHNI¬ 
QUES, 3rd Edition, by GJ. Ritchie. 
Published by Chapman & Hall, 1993. 
Soft cover, 244 x 190mm, 224 pages. 
ISBN 0-412-464705. Recommended 
retail price $44.95. 

Aimed at the first year undergraduate 
student, this book gives a good introduc¬ 
tion to the analysis and design of 
electronic circuits. To assist with the un¬ 
derstanding, the author gives several 
design examples, including all necessary 
mathematical analysis (based on simple 
DC and AC models) for the common 
semiconductor devices. Each chapter in¬ 
cludes a list of revision problems, with 
solutions at the end of the book. 

The nine chapters cover the essentials 
of transistor circuit techniques, with em¬ 
phasis on discrete components, but also 
covering integrated ones. Following an 
introduction to semiconductor devices, 
and to amplifiers and biasing, three 
chapters are devoted to bipolar junctions 
transistors: BJT models, single-stage 
amplifiers with feedback, and switching. 
Another chapter covers Field Effect 
Transistors (FETs). 

The remaining chapters cover linear 
integrated circuit techniques, audio 
power amplifiers and power supply 
regulators. The last two of these topics 
are new to this third edition of the text. 

The book is well set out, clearly il¬ 
lustrated, and the examples and 
problems ensure that the student under¬ 
stands the relevant concepts. I found it to 
be a very good text to introduce anyone 
to a sound foundation, both in concept 
and design approach, for understanding 
modem electronics. 

The review copy came from Thomas 
Nelson, 102 Dodds Street, South Mel¬ 
bourne 3205. It should be available from 
technical bookshops. (P.M.) 

Op-amp basics 

OPERATIONAL AMPLIFIERS, 
Third edition, by George Clayton & 
Bruce Newby. Published by Newnes, 
1992. Soft cover, 215 x 138mm, 559 
pages. ISBN 0-7506-0640-1. Recom¬ 
mended retail price $75.95. 

This expanded third edition is intended 


to serve as a useful text book for stu¬ 
dents, or a reference for practising en¬ 
gineers. The practical orientation of the 
book is especially obvious in the last 
three chapters of the book which cover 
Instrumentation Applications (interfac¬ 
ing transducers to op-amps), Active Fil¬ 
ters, and Practical Considerations. 

The first seven chapters give a 
thorough coverage of the basics of 
operational amplifiers: the ideal op-amp 
model, op-amp performance parameters, 
measuring these parameters, and ap¬ 
plications of op-amps: scaling, nonlinear 
circuits, integrators and differentiators, 
and switching. 

The text is extremely well illustrated 
with circuit examples, performance 
graphs and mathematical derivations. 
Each chapter has several exercises 
(answers are given at the end of the 
book) for the student to check their level 
of understanding. The theory of op-amps 
is covered extensively. 

But, as mentioned above, the book em¬ 
phasises practical applications. The 
chapter on Practical Considerations 
gives many areas where practice differs 
from theory, while Appendix A1 gives 
27 examples for op-amp circuit ideas. 
Other appendices cover 12 different 
types of instrumentation transducers 
(strain gauges, thermistors, etc.), and list 
a range of Texas Instruments and 
Motorola op-amp data sheets. 

The review copy came from Butter- 
worth-Heinemann, PO Box 345, North 
Ryde 2113. It should be available from 
technical bookshops. (P.M.) 


David R. Smith 


Digital systems 

DIGITAL TRANSMISSION SYS¬ 
TEMS, by David R. Smith. Published 
by Van Nostrand Reinhold, 1993. 
Hard cover, 235 xl58mm, 818 pages. 
ISBN 0-442-00917-8. Recommended 
retail price $175.95. 

The intended audience of this book in¬ 
cludes: engineers involved in develop¬ 
ment and design; system operators 
involved in testing, operations and main¬ 
tenance; managers involved in system 
engineering and planning; and instruc¬ 
tors of digital communications courses. 
It aims to provide insight into state-of- 
the-art digital transmission systems 
through a practical approach. 

Its 13 chapters cover the background 
and principles of digital transmission 
systems, A/D conversion techniques, 
time-division multiplexing, baseband 
transmission and digital modulation 
techniques. Various systems are covered: 
cable, fibre optic and radio; as well as 
network timing, system testing and 
monitoring, and data transmission over 
the telephone network. 

Each chapter is well set out and il¬ 
lustrated, with extensive references and 
problems. The book is a serious work on 
a specialised area. 

The review copy came from Thomas 
Nelson, 102 Dodds Street, South Mel¬ 
bourne 3205. It should be available from 
technical bookshops. (P.M.) ❖ 
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NEW & BESTSELLING BOOKS 

■Till I from TAB McGraw-Hill 



REPAIR & MAINTENANCE 


MAINTAINING AND REPAIRING VCR'S , 3rd edition 
Goodman ISBN: 0.8306.4080.0 $39.95 

Completely updated and expanded to include state-of-the- 
art VCR technology and troubleshooting techniques, here 
is all the professional guidance you need to service and 
repair VCR’s quickly and easily. Packed with helpful pinout 
diagrams and exploded view photos. 520 pages. 

TROUBLESHOOTING AND REPAIRING VCRS, 

2nd edition 

McComb ISBN: 0.8306.3777.X $36.95 

McComb explains to the technician howto carry out routine 
maintenance, and gives flowcharts for faultfind»ng and 
repair. He even covers problems not caused by the VCR, 
like anti-copying signals! 412 pages. 

TROUBLESHOOTING & REPAIRING AUDIO 

& VIDEO CASSETTE PLA YERS 

Davidson ISBN: 0.8306.4258.7 $42.95 

A money-saving D-l-Y guide to finding and fixing common 
problems with all audio and video cassette systems, 
including personal players, Boom boxes, home and car 
stereos, VCR’s and camcorders. 414 pages. 

HOME VCR REPAIR ILLUSTRATED 

Wilkins ISBN: 0.8306.3711.7 $39.95 

Most VCR problems are caused by one component that is 
worn, loose, bent or dirty. Save money by doing the repair 
yourself—you don't need expensive tools or test equipment! 
Detailed photos illustrate how to find and correct most 
common VCR problems. 383 pages. 

TROUBLESHOOTING AND REPAIRING 

SOLID STATE TVS, 2nd edition 

Davidson ISBN: 0.8306.3893.8 $44.95 

Homer Davidson ran his own repair business for 38 years. 
Packed with examples, photos and diagrams for every 
kind of TV circuit, this book helps you find and fix virtually 
any malfunction quickly and easily. Covers HDTV, stereo 
sound circuitry, modular chassis and large screen models. 
605 pages. 


TV REPAIR FOR BEGINNERS, 4th edition 
Zwick ISBN: 0.8306.2180.6 $39.95 

Completely updated and illustrated with schematics and 
photos, this book makes it easy to find and correct a huge 
variety of problems on all types of TV sets. It even guides 
you on which repairs you can safely do yourself and which 
need professional help. 354 pages. 

TROUBLESHOOTING AND REPAIRING 

COMPACT DISC PLAYERS 

Davidson ISBN: 0.8306.3107.0 $34.95 

All the latest technology used in component, portable and 
car units is here. The manufacturers provided the data and 
schematics used, so you'll be able to repair servo control 
loops, remote control systems, optical lenses and laser 
assemblies, and the rest! 338 pages. 

TROUBLESHOOTING AND REPAIRING 
CAMCORDERS 

Davidson ISBN: 0.8306.3337.5 $45.95 

Gain a profitable new skill fixing home video cameras! This 
book contains all you need to know about cassette problems, 
automatic iris, white balance and focus, servos, motors, 
audio and mikes—and more. 533 pages. 

MICROWA VE OVEN REPAIR, 2nd edition 
Davidson ISBN: 0.8306.3457.6 $39.95 

All there is to know to efficiently repair microwaves, and it 
is PRACTICAL, using only the bare minimum of theory. 
With hundreds of detailed working illustrations and photos, 
and step-by-step instructions. 370 pages. 

TELEPHONE REPAIR ILLUSTRATED 

Bigelow ISBN: 0.8306.4034.7 $34.95 

Learn all about telephone technology, from basic com¬ 
ponents and circuitry to wiring systems. Quickly see how 
to locate and repair problems with rotary and push-button, 
cordless and cellular phones, and tape and digital answering 
machines. 219 pages. 


CIRCUITS 


This series provides a source of circuit designs and ideas, 
each organised by application to make them easy to use. 
Each circuit includes a schematic diagram, a brief 
explanation of how it works and the original source if you 
need to get more information. 

MODERN OSCILLATOR CIRCUIT ENCYCLOPEDIA 
Graf ISBN: 0.8306.3925.X $26.95 

An outstanding collection of 250+ easy-to-use oscillator 
circuits, covering the whole spectrum of audio to UHF 
frequencies, including audio, burst, crystal, sine-wave, 
Miller, Pierce, Colpitts, TTL, Wienbridge, code, bias, VHF, 


UHF and voltage controlled, multivibrators and function 
generators. What more could you ask! 192 pages. 

MODERN MEASURING CIRCUIT ENCYCLOPEDIA 
Graf ISBN: 0.8306.4156.4 $26.95 

A treasure house of more than 300 circuits for measuring 
and monitoring voltage, current, frequency, capacitance, 
temperature, light, and batteries, for counting, displays, 
probes and much more. 229 pages. 

MODERN DETECTOR CIRCUIT ENCYCLOPEDIA 
Graf ISBN: 0.8306.4157.2 $26.95 

Over 300 of the most interesting and fun-to-build circuits. 
Create your own detectors for gas/smoke, liquids, metal, 
power-failure, voice/sound, peak and phase, radar, radiation 
and more. Even build your own lie detector! 240 pages. 

MODERN CONVERTER AND FILTER CIRCUIT 
ENCYCLOPEDIA 

Graf ISBN: 0.8306.4158.0 $26.95 

Fast, easy access to over 300 circuits including analog-to- 
digital, digital-to-analog, current-to-voltage, frequency-to- 
voltage, temperature-to-frequency converters, band, high 
and low-pass filters, noise, notch and state-variable filters 
and a host of others. 192 pages. 


PROJECTS 


TROUBLESHOOTING WITH YOUR 
TRIGGERED-SWEEP OSCILLOSCOPE 
Goodman ISBN: 0.8306.3891.1 $37.95 

Are you getting the most out of your oscilloscope? They 
now do a lot more, but are easier to use—if you know how! 
This is an invaluable practical guide to using all the 
functions of your triggered-sweep oscilloscope, or to 
choosing one if you're thinking of buying. 309 pages. 

LOW COST TEST EQUIPMENT PROJECTS 
YOU CAN BUILD 

Horn ISBN: 0.8306.4155.6 $28.95 

Practical plans and instructions for building more than two 
dozen analog and digital test instruments, including a VU 
meter, digital multimeter, voltage range detector, decibel 
meter, logic probes and many more! 200 pages. 

PRACTICAL RF POWER DESIGN TECHNIQUES 
Gottlieb ISBN: 0.8306.4129.7 $39.95 

Packed with real world examples, this book helps make RF 
theory easier to understand. It includes cover of bi-polar 
and field-effect transistors, impedance matching networks, 
low to high-power applications and standing-wave ratio 
and related controversies. 288 pages. 

* All books are softcover. 

** Prices and availability are subject to change without notice. 
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FORUM 


Conducted by Jim Rowe 


Back EMF: it certainly 
keeps on generating letters! 



Last month, you may recall, I published a selection of letters that had arrived in response to Arthur 
Comer’s letter in the April issue, on the subject of ‘back EMF in inductors (and my own comments). 
Just as I thought the stream of letters on this subject had dried up, another bunch arrived — one 
from as far afield as the UK. It seems that Mr Comer may have touched on a fairly sensitive spot, 
for many readers... 


It’s beginning to look as if the subject 
of back EMF and its existence or other¬ 
wise is likely to be one of those that just 
won’t go away — a bit like fancy audio 
cables. Try as I do to change the subject, 
so that Forum has a bit of variety and 
general interest, we seem to find our¬ 
selves getting dragged back into these 
‘hobby-horse’ topics, time after time. 

Still, I guess it shows that these topics 
are of great interest to certain groups of 
people, even if they are of limited (and 
perhaps fading) interest to the rest! 

Be that as it may, though, since the 
back EMF hobby-horse seems unwilling 
to canter off into the sunset at present we 
may as well hop on again, and see where 
it takes us this month. Since we don’t 
often get letters from readers in the UK, 
I’ll let Mr Paul Coxwell have the first 
ride. He hails from Sutton on Sea, and 
his comments on the subject are quite 
interesting: 

I was interested to read Mr Comers 
letter and your reply regarding the back- 
EMF generated by an inductor. 

I am in complete agreement that the 
term electromotive force applies to a 
part of a circuit which is supplying en¬ 
ergy. This is also commonly referred to 
as a voltage rise, in order to distinguish 
it from a voltage drop which occurs when 
energy is taken from the circuit. 

While I have no argument with Mr 
Comer's statement that the induced EMF 
generated when the supply is discon¬ 
nected attempts to maintain a current 
flow in the same direction, I fully concur 
with your reasoning that the coil is now 
supplying energy so the polarity at its 
ends must be reversed. This can be con¬ 
firmed very easily by connecting an os¬ 
cilloscope across the coil: Assuming that 
the applied battery voltage gives an up¬ 
ward deflection of the trace, when the 


circuit is broken the spot will briefly de¬ 
flect downward, below the centre line . 
Like you, I can see no logical reason why 
this induced voltage should not be called 
a ' back-EMF ’, especially since EMF is 
directly related to voltage rather than 
current. 

There is one other statement made by 
Mr Comer that you did not mention in 
your reply. He states that if we apply DC 
to an inductor we do not generate any 
back-EMF. While I do not dispute the 
fact that the coil is taking energy from 
the supply in order to build up a mag¬ 
netic field, it is not true to say that no 
EMF is generated within the coil. 

As current starts to flow through the 
inductor, a magnetic field expands from 
each turn of wire. This field cuts across 
neighbouring turns, inducing an EMF in 
them which attempts to counteract the 
applied voltage. Since this induced EMF 
tries to force current to flow in the oppo¬ 
site direction, I wonder if Mr Comer 
would object to this being called a 'back- 
EMF'. Admittedly this EMF cannot be 
measured directly at the terminals of the 
coil, but nevertheless its effect is clearly 
observable; it is this induced counter- 
EMF that prevents circuit current from 
rising to its full value immediately upon 
connection. 

These two sources of induced EMF in 
an inductor provide the device with one 
of its fundamental characteristics — to 
oppose any change of current, whether 
that change is an increase or a decrease. 
The first attempts to prevent an increase 
in current by generating an EMF of one 
polarity, while the second attempts to 
maintain current flow by generating an 
EMF of the opposite polarity. 

I guess it is a matter of semantics as to 
how you can call both of these voltages 
' back-EMF' or ‘counter-EMF', so per¬ 


haps this is the problem that Mr Comer is 
addressing. In practice this does not 
seem to cause any confusion; I have 
written several texts on this subject and 
used both terms extensively, as have 
many other people. 

Thanks for those comments, Mr 
Coxwell, and it’s nice to know we’re 
read by someone the other side of the 
globe, like yourself — and a textbook 
author, at that. I like your point about the 
generation of a counter-acting voltage in 
the inductor even when DC is applied, 
too — this must indeed be the explana¬ 
tion for the way the inductor current is 
zero initially, and grows exponentially. If 
there were no such counter-acting volt¬ 
age, this surely wouldn’t occur. 

As you say, perhaps Mr Comer is 
merely quibbling over semantics — 
whether we should call this kind of in¬ 
duced counter-acting voltage a ‘back 
EMF’ or a ‘counter EMF’. Or perhaps he 
just doesn’t like using the term ‘EMF’ at 
all, in which case we might be able to 
make him happy by calling it a ‘bucking 
voltage*, or whatever. 

Frequent contributor 

Again, thanks for your contribution to 
the discussion. But moving right along, 
let’s look at the comments made by our 
frequent contributor (adversary?) Mr 
Phil Denniss, of the Department of 
Plasma Physics at Sydney University. 

Phil’s comments came as part of a 
fairly long letter on a variety of topics, 
including (you guessed it!) fancy audio 
cables. I’ll try to present the rest of his 
letter soon, but for the present we’ll just 
look at the section in which he makes his 
comments about back EMF. 

The subject actually seems to have 
propelled him into quite a lyrical mood, 
because he begins with a quote from that 
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classic Australian poem. The Sentimental 
Bloke: 

" What's in a name" she says an 1 sighs, 
And clasps ’er little ’ands an’ rolls 'er 
eyes. 

“A rose be it any uvver name 
Would smell the same” 

(With all due apologies to CJ. Dennis, 
no relation.) Gees, I am having trouble 
getting my pedantry worked up over Ar¬ 
thur Comer’s views on back EMF 
(Forum, April ’93). Who does he think he 
is anyway, trying to out-pedant me?! But 
I do have a bone to pick with him. 

Arthur Comer claims (top of LH col¬ 
umn, p.41) that '...the collapsing field 
becomes an EMF’. Wrong, the collaps¬ 
ing field generates the EMF, it cannot 
become the EMF. He goes on: '...creat¬ 
ing a large PD across the inductor until 
the energy in the electric field, plus resis¬ 
tance loss, equals the value L.I 2 /2 at the 
instant the circuit is broken’. This is a 
confusing and just about meaningless 
statement. 

For a start there is no 'electric field’ 
that needs to be considered, although 
there is a magnetic field. The energy in 
this magnetic field is always E = L.i 2 l2 
(where i is the instantaneous current in 
the inductor), regardless of anything else 
that happens in the circuit. The collaps¬ 


ing magnetic field will maintain a PD 
(albeit a falling PD) until the energy in 
the field is reduced to zero. 

Arthur Comer contends that this 'EMF 
of self-induction’ is not a 'back EMF’, 
since it maintains the original direction 
of current. I for one cannot see that the 
direction of current has anything to do 
with what type of EMF we have, espe¬ 
cially as most of us seem to agree that all 
EMF’s have the current flowing out of 
the positive terminal. 

The whole issue can be quite confus¬ 
ing. Consider the humble torch battery 
— sorry, torch cell. Most of us agree that 
it is the source of an EMF. Suppose now 
that we have two of them, and we wire 
them in parallel, positive to positive and 
negative to negative. Now unless we are 
really lucky (or unlucky maybe) their 
EMF’s will not be the same and we will 
get a current flowing equal to the differ¬ 
ence in EMF’s divided by the total circuit 
resistance. 

Does this mean that one of the cells 
ceases to be an EMF? I suggest that the 
EMF is still there and is still pushing 
electrons out of its positive electrode, the 
problem is that the other cell is pushing 
more electrons into that same positive 
electrode, and all we can measure is the 
difference (i.e., the nett current)! 


Let’s go back to our relay. Suppose in 
the course of our day we come across a 
circuit as described by Mr Comer, with 
the switch open and a collapsing mag¬ 
netic field in the coil windings, exactly as 
we might expect itt o be shortly after the 
switch was opened. The field could have 
been introduced by some source that we 
are unaware of, but the behaviour of the 
circuit would be the same in that we 
could measure the same falling PD at the 
terminals of the relay’s coil. Can we con¬ 
fidently call this 'an EMF of self 
induction’, or 'a back EMF’? I think 
clearly it would be an EMF, with the 
current flowing out of the positive termi¬ 
nal. It seems to me that the way we de¬ 
scribe it depends more on the history of 
the circuit than the current flow. 

For me, well I will continue to call 'a 
back EMF’ 'a back EMF’. Until we can 
convince thousands or even millions of 
technicians, engineers, scientists, teach¬ 
ers, students, etc., that a back EMF is not 
'a back EMF’ then I think it would be 
best to stick with the term 'back EMF’. 

It might not be exactly correct, in fact I 
think it is a bit of jargon — sort of collo¬ 
quial — but at least we all know what we 
are talking about. Ask yourself why we 
refer to transistors and FETs, which are 
field effect transistors. It is mostly be- 
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cause if you talk about bipolar junction 
transistors many people, who are other¬ 
wise electronically literate, would not 
know what you were talking about. I can 
appreciate Arthur Comer's feelings 
about terminology, but I think he has 
chosen one of the least important terms. 

Thanks for those comments, Phil; as 
usual, they make interesting and enter¬ 
taining reading. You lost me there when 
you described the induced voltage from 
the collapsing magnetic field as being a 
PD rather than an EMF, though — you 
say yourself earlier (and later!) that it 
generates an EMF, and it certainly acts in 
a direction where if current can still flow, 
it will be leaving the inductor from the 
end that is now positive... 

Actually I think Mr Comer was bring¬ 
ing electric fields into the discussion be¬ 
cause he was suggesting that when the 
magnetic field collapses, the stored en¬ 
ergy can be transferred into the electric 
field associated with the self-capacitance 
of the inductor and its wiring. In other 
words, that when the original source of 
EMF is disconnected, an oscillatory cir¬ 
cuit can be formed between the L and C, 
with resulting oscillations damped by re¬ 
sistive losses, etc. Hence all three param¬ 
eters — L, C and R — must be taken into 
account in order to determine the peak 
voltage of the inductive ‘kick’. 

At least I think that’s what Mr Comer 
was driving at; I’m not entirely sure... 

As you say, it’s all a bit confusing. I for 
one can’t really see why you feel that the 
term ‘back EMF’ is ‘sort of colloquial’, 
for example. There doesn’t seem to be 
any real argument that it’s an induced 
voltage ; or that it’s associated with en¬ 
ergy coming back into the circuit from 
the magnetic field; or that its polarity is 
the opposite of the original PD; or that if 
the circuit still provides a path for cur¬ 
rent to flow as a result of that induced 
voltage, that current (in terms of conven- 
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tional flow) will leave the inductor at the 
end that is now positive. What more 
could Mr Comer and yourself want, be¬ 
fore you’re prepared to agree that it re¬ 
ally is a back EMF? 

To be honest you seem to be having ‘a 
bob each way* this time, Phil. Don’t just 
go along with us, if you still believe Mr 
Comer is right and the rest of us are all 
sloppy and inaccurate with our terminol¬ 
ogy and understanding. Show us where 
we’re wrong , mate, or admit we’ve won 
your heart and mind! (Only joking, of 
course — at least you’ve said you pro¬ 
pose to continue using ‘back EMF’, so I 
rest my case...) 

Opposing view... 

Moving on again, another letter came 
from Mr Terence Weir of Haberfield in 
NSW, who takes a view much closer to 
that of Mr Comer. Hopefully the points 
he makes will help us all to appreciate 
what Mr Comer himself was driving at, 
as well. The funny thing is that one of the 
first examples he uses is exactly the 
same as used by Phil Denniss, but he 
uses it to argue almost the opposite way: 

The discussion on back EMF in the 
April issue sent me in frantic search of a 
dictionary in case the meaning of ‘back' 
had been changed and caught me un¬ 
awares! But no, examples such as back 
pedal and back current etc. were given, 
and still seemed to mean reverse or op¬ 
posing force. Whew! 

What then is a back EMF? Surely one 
that opposes the supply force, or has that 
been changed? Here are two simple cir¬ 
cuits (Figs.l and 2)... 

Q1: Select the circuit which has the EMF 
sources in opposition to each other. 

Q2: In the circuit of Fig.2, could one of 
the batteries be said to be a ‘back' EMF 
in relation to the other? 

(Sorry, no prizes for the correct an¬ 
swers!) 

It gets harder! Consider the two cir¬ 
cuits given below. (Figs.3 and 4) Do they 
look familiar? Have I breached copy¬ 
right? 

Now: which of these circuits contain a 
back EMF? (or PD if that turns you on) 
You didn't pick Fig.4? Nor did I! 

I think Mr Comer is quite correct when 
he states that “an EMF of self induction 
is not a back EMF". How can it be, when 
it is assisting the supply force not oppos¬ 
ing it! 

I rummaged through available text¬ 
books but couldn't find one brave enough 
to call an inductive spike a back EMF — 
perhaps you could refer me to one for 
further reading. Interestingly however, I 
did turn up a copy of The Radio 
Amateurs' Handbook which referred to 


Mr Comer’s PD across the inductor as ‘a 
Counter EMF', and then proceeded to 
label the inductive spike when the circuit 
is broken ‘a counter-counter EMF'! Is a 
double negative a positive? Very confus¬ 
ing! I personally prefer to think of the 
spike as a forward EMF because, in fact, 
it forces electrons to go forward in the 
direction they were already moving in, 
and not back where they came from. 

Certainly, as you point out, the polar¬ 
ity of an inductive spike is opposite to the 
polarity of the PD across the inductor, 
but it is not polarity we are talking about, 
it is force; and the electromotive force of 
an inductive spike is assisting the PD 
and! or the supply force. 

If you doubt that statement, refer to 
Fig.2 again and substitute ‘PD' for bat¬ 
tery 1, and ‘self induced EMF’ for bat¬ 
tery 2. Have I got my polarities right? 
Assisting or opposing forces? 

I doubt very much that Mr Comer 
would think you failed to understand 
what he was talking about, and I am 
quite certain he would know which way 
to place the diode in Figs.3 or 4, along 
with the fifty million Frenchmen you 
claim to keep company with who can't be 
wrong! Has this stirred things up? I hope 
so! 

Incidentally, why do we continually 
use the cumbersome ‘Electromotive 
force' and not simply ‘Voltage’? Is there 
some subtle difference? The Oxford Con¬ 
cise is no use at all! It defines voltage as 
‘an Electromotive force'. How dumb can 
you get! Can anyone help? 

I enjoy reading your magazine, espe¬ 
cially the Serviceman and Forum col¬ 
umns. Keep up the good work! 

Thanks for your comments too, Mr 
Weir, although I must admit they did 
cause a certain amount of eye-rolling in 
this reader at least. It’s amazing how dif¬ 
ferent people can see the same thing in so 
many different ways! 

Ringmaster rules, OK? 

If I may be allowed to provide my own 
answers to your initial questions (and try 
stopping me — I am the ringmaster of 
this circus, after all!), I really don’t want 
to call either battery in your diagrams of 
Fig.l or Fig.2 a ‘back EMF’; as Phil 
Denniss suggests, Fig.l merely has two 
sources of EMF — one of which hap¬ 
pens to oppose the other in terms of de¬ 
termining current flow. 

In your Fig.2, there are again two 
sources of EMF, and this time they assist 
each other in determining the current 
flow. But this circuit is continuous, and 
thus not equivalent to that when we dis¬ 
connect the original source of EMF as 
shown in my own Fig.2 in the April 













Mr Weir’s two further diagrams, Fig.3 (left) and Fig.4 (right) — both adaptations of my earlier example. 


issue. So you really can’t use the term 
‘back EMF’ here, either. 

Actually your circuit of Fig. 1 is proba¬ 
bly equivalent to the case where the in¬ 
ductor is producing an induced EMF to 
oppose the initial flow of current from 
the battery — as Mr Coxwell has pointed 
out. So if I had to call any of the EMF’s 
in your first two diagrams a ‘back EMF’, 
it would have to be battery number 2 in 
Fig.l. (That wasn’t really the answer you 
expected, though, I imagine!) 

Sorry, I did pick it! 

Now for your Figs.3 and 4. I’m sorry 
to disappoint you, but I did pick Fig.4 as 
the one showing a back EMF — after all, 
it’s exactly the same diagram as my own 
Fig.3, in the April issue. 

Nor can I agree that the ‘EMF of self 
induction’ is not a back EMF, because it 
is somehow ‘assisting the supply force’ 
rather than opposing it. You seem to be 
forgetting, as did Mr Comer I suspect, 
that the relay coil only generates its ‘turn 
off’ inductive EMF because the original 
EMF has been disconnected — i.e., it 
isn’t effective any more, as far as the 
current in the inductor is concerned. So 
how can the inductive EMF be described 
as ‘assisting the supply force’, when the 
latter now isn’t doing anything? 

Frankly, if this is the only reason why 
Mr Comer and yourself don’t want to 
call the induced voltage at turn-off a 
back EMF — simply because the direc¬ 
tion it acts in, in terms of potential/actual 
current flow, doesn’t ‘oppose’ the origi¬ 
nal flow (from the now disconnected bat¬ 
tery) — I really think you’ve misled 
yourself. 

The rest of us don’t want to call it a 
back EMF for that reason, because to us 
this insistence on comparing it only with 
the now-disconnected battery really 
doesn’t make much sense. We’re happy 
to call it a back EMF simply because (a) 


it is an induced EMF; and (b) it certainly 
has the reverse polarity to the PD (or 
induced counter EMF, as Mr Coxwell 
would say) which is present across the 
inductor when the battery is connected, 
and trying to establish a current in the 
inductor. 

I confess I really don’t understand 
your point about the discussion being 
supposedly one of ‘forces’ rather than 
‘polarities’, either. Surely the term ‘back’ 
implies a concept of direction, and you 
yourself ask why we all seem to be still 
using the cumbersome term ‘electromo¬ 
tive force’ rather than ‘voltage’... 

Perhaps you and Mr Comer will be satis¬ 
fied if we all just scrap the old term ‘EMF’, 
and talk about ‘back voltage’? Somehow I 
suspect not, but it’s worth a try. 

The big guns... 

And finally, at least for the present, the 
last letter I’d like to present for your edi¬ 
fication comes from Mr Alan Mainwar- 
ing, of Semaphore in South Australia. 
I’ve left Mr Mainwaring’s letter until last 
deliberately, because in a way it repre¬ 
sents the ‘heavy artillery’ — the serious 
mathematical/theoretical analysis, com¬ 
pared with the ‘light weapons’ we’ve all 
been using on the topic to date. 

It’s not exactly light bed-time reading, 
but I’ve decided to present it because Mr 
Mainwaring does make some thought- 
provoking points, for those who are able 
and prepared to follow him into the 
deeper regions of fundamental theory: 

Many thanks to Mr Comer in raising 
the issue with regard to the concepts of 
potential difference and electromotive 
force. For many years I myself have tried 
to gain a clearer understanding of these 
terms, and have had not too much luck. 

Many of the physics texts, even some of 
the better ones, do not seem to provide a 
really fundamental insight into the differ¬ 
ence between the concepts of an EMF 


and a PD. But I believe I have found one 
text which seems to give the clearest in¬ 
sights; that text is 'Elementary Classical 
Physics Volume 2, by Weidner and Sells, 
1967. The vital information is contained 
in chapters 31 and 34, but be warned — 
it is not easy reading. 

What I will try to do is show what are 
the essential features, via classical fun¬ 
damental field theory, that distinguish 
between the concepts of a PD and an 
EMF. 

Both concepts relate to an electric 
field. Both concepts also relate to the 
concept of work done by the electric field 
force. So, in what way are they different? 

A partial explanation is that an EMF is 
associated with an energy source and a 
PD with an energy sink; but this is not 
the whole story. They are fundamentally 
different because of a fundamental prop¬ 
erty of any force field, of which the elec¬ 
tric force field is a special case. 

Taking the electric force field as a spe¬ 
cial case, if at any point we have an 
electric field vector, this vector can be 
considered to be made up of two parts. 
One part is a conservative electric field, 
whereby the force field generated de¬ 
pends only on the relative positions of 
the electric charges and not on their ve¬ 
locities or accelerations. An example of 
a conservative field is a purely electro¬ 
static field, due to fixed electric charges. 

The second part of the electric field is 
a non-conservative force field, which is 
generated by accelerating electric 
charges. 

In a conservative electric force field, 
the work done by the conservative elec¬ 
tric force through ANY closed path, back 
to its starting point, is always zero. An 
equivalent way of saying this is that the 
work done by the conservative electric 
force between any two fixed points de¬ 
pends only on the positions of the two 
points, and not on the path we take in 
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getting from one point to the other. Math¬ 
ematically we write this as: 

Q EcoN.dl = 0 

With a conservative force field we can 
generate a function of position which is 
real valued. This scalar valued function 
is called a potential energy function, and 
applies only to conservative force fields. 
With this potential energy function we 
can talk about the potential energy or 
potential difference between two points; 
this is the same concept that relates to 
PD in circuit theory. 

With a non-conservative force field 
you cannot find a potential function, be¬ 
cause the work done by the non-conser¬ 
vative electric force over some closed 
paths may not be zero. The work done by 
the non-conservative force depends on 
the path taken, between two given points. 
In fact the work done by the non-conser¬ 
vative electric force, through a closed 
path or loop—which is not equal to zero 
— is defined as the EMF of the loop. 
Mathematically this is written as: 

(> Enc.cH = EMF 


In a nutshell, potential difference ap¬ 
plies to a conservative electric field, 
while EMF applies to a non-conservative 
electric field. 

In lumped circuit theory, which is re¬ 
ally an offshoot of field theory, we have 
three main concepts which relate to elec¬ 
trical energy storage and its dissipation: 
capacitance, inductance and resistance. 

Capacitance relates to energy storage 
via a conservative electric field, because 
the fields are produced by electric 
charges. Inductance relates to energy 
storage via a magnetic field; but (and 
here is the 1 big but') the electric field 
produced by a changing magnetic field 
(more accurately, magnetic flux) is a 
non-conservative electric field. 

(With resistance, the concept relates to 
irreversible energy dissipation, i.e., con¬ 
version of electrical energy to heat.) 

So therefore when we talk about the 
electrical effect of an inductor, we must 
use the term EMF and not PD. This is a 
fundamental classic physics effect, and is 
expressed via Faraday's and Lenzs Law. 
I.e.. 


(> Enc.cI1 = EMF = - dd)B 

I" dt 

where Enc is the non-conservative elec¬ 
tric field and dl is a small differential 
displacement. 
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and 

gNc.dl = AEMF = IJyd.ljlll.cos 0 
where *8 is the angle between dl and the 
field vector. 

What this equation says is that the 
work done by the non-conservative elec¬ 
tric field around a closed loop is equal to 
the negative of the time rate of change of 
the magnetic flux through the loop. This 
work is known as the EMF of the loop. 

The negative sign is very important, 
because it gives us the direction of the 
EMF, in that the EMF is in such a direc¬ 
tion that it does not violate the Conser¬ 
vation of Energy Law in physics. This 
negative sign is essentially Lenzs law. 

In other words, someone has coined the 
term ‘back EMF’ to remind us of Lenzs 
and Faraday's law, which is a fundamental 
law of classical electromagnetism. 

When an inductor is charging, the 
magnetic flux through the core of the in¬ 
ductor is increasing, therefore by 
Faraday's law a non-conservative elec¬ 
tric field is generated. These electric 
field lines form closed loops around the 
inductor. Therefore we must have an 
EMF being generated by the inductor, 
because the electric field produced is 
non-conservative. 

Notice that the electric field lines 
(Fig5) are in the opposite direction to 
the current; i.e., they oppose the current 
that has indirectly produced them. This is 
in essence the 4 back EMF'. 

In fact if we imagine a path which fol¬ 
lows the helical winding of the inductor, 
each loop we go around we get the EMF 
of one turn; this relates to the turns-per- 
volt of transformer theory. 

A similar argument applies to the situ¬ 
ation when the magnetic flux is decreas¬ 
ing. In each case, the term EMF applies, 
not potential difference. 

Mr Comer's arguments about whether 
one uses the terms EMF or PD, relating 
to the way an inductor behaves are 
flawed, because his arguments are not 
based on fundamental physics, but on a 
rather vague idea that an EMF is an 
energy source . 

We should use the term EMF with an 
inductor when the flux is changing 


through it; this is a consequence of 
Faraday's law. And there is nothing 
wrong with the term 'back', because it 
tells us that the EMF is trying to oppose 
the current when the flux is increasing, 
or to aid the current when the flux is 
decreasing; this is a consequence of 
Lenz’s law. 

I certainly will go on using the term 
4 back EMF', because it is a simple term 
that shows the physics going on in an 
inductor. However I think you have done 
us all a favour, Mr Comer — the basics 
or fundamentals of any theory is never as 
basic or as fundamental as many of us 
are led to believe. I myself always seem 
to be going back over the fundamentals, 
and finding that what I thought I under¬ 
stood years ago was in later times found 
to be not quite complete. Perhaps for all 
of us it never will be. 

Whew! What can I say to all that, Mi- 
Main waring — apart from ‘Amen’? 
(And thanks, of course...) 

I don’t know about the other people 
involved in this discussion, but I have to 
admit that I really only followed the 
broad gist of Alan Mainwaring’s argu¬ 
ment. I never could understand the 
depths of field theory, and I suspect I’m 
not alone. In fact by the time I had fin¬ 
ished reading this letter, I think I was 
more confused than ever — it was very 
much a case of ‘I thought I understood 
about EMFs and inductors, until I read 
your explanation’. 

(By the way, Mr Mainwaring’s letter 
gave me quite a few hassles in preparing 
it for publication, too. It was written out 
in longhand, and typing it all in — in¬ 
cluding those maths expressions — was 
anything but easy. Please, folks, type 
your letters if at all possible, or even 
better send me an ASCII file on floppy 
disk. And not too much maths with fancy 
symbols, PLEASE!) 

And for the moment, I think we’ll 
leave it at that, as far as back EMF is 
concerned. Mr Mainwaring has fired the 
big gun, and there seems little point in 
the rest of us brandishing our own puny 
weapons. In any case, we’ll have to let 
our ears recover from the bang! ❖ 
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Madhouse... 

by TOM MOFFAT 


A light in the night, and a mystery solved 



Around this time of the year, all eyes 
look skyward, at least here on the South 
Island. And clever people with radios 
keep an ear to the speaker for strange gur¬ 
gling sounds that herald unusual 
propagation conditions. Yes folks, it’s 
aurora time! 

You hear the terms bandied about: 
auroral scatter, auroral enhancement 
These things are usually considered a 
nuisance in professional circles, because 
they disrupt the carefully calculated path 
losses and circuit times for effective com¬ 
munication. But among radio amateurs, 
auroras herald some evenings of weird ef¬ 
fects and communications into un- 
thought-of places. 

If you’ve ever heard HF radio signals 
from Antarctica, you’ll be familiar with 
the gurgling sound imposed upon them by 
auroras. This is especially prevalent in 
winter. Auroras are like big neon lights 
in the sky, made up of ionized gasses 
which glow. And as well as glowing, 
they reflect radio waves, just like the 
ionosphere. When auroras are visible 
they usually look like curtains flapping 
about in the breeze. 

If you imagine an aurora as a curtain 
made of aluminium foil, and then direct a 
strong light toward it, the light would 
scatter and flicker in all directions as the 
curtain moved. The same thing happens 
with radio waves directed at an aurora, 
and the scattering and flickering radio 
waves give rise to the gurgling sound on 
signals that have tangled with auroras. 

Even though I’m always interested in 
playing radios, especially when some¬ 
thing unusual is going on, I often take 
gurgling signals as a cue to run outside 
and look toward the southern sky. And 
when the gurgling signals are coming 
from the Big Island to the north of Tas¬ 
mania, it means that the aurora is directly 
above us, much further north than usual. 
And those are the very best. 

About four years ago I was at a dinner 
party, by coincidence sharing a table 
with Peter Boyer, the publicity officer 
for the Antarctic Division. I was raving 
on about how much I enjoyed the An¬ 


tarctic and particularly the auroras (ac¬ 
tually I was campaigning for another trip 
south, I guess). 

Suddenly a voice called everyone out to 
the veranda behind the restaurant, to look 
at an aurora that was brewing up to the 
south. From then on the meal was inter¬ 
rupted every few minutes by trips out the 
back to watch the aurora, which was 
growing steadily. 

Finally, just before midnight, the party 
broke up and we all went outside to find 
that the aurora wasn’t just to the south, 
but all around us. It appeared to form a 
kind of tent with a point at the top — 
directly overhead — and multi-coloured 
rays were shooting up from all points of 
the compass toward the point That was 
some performance, and when we finally 
got home we dragged the kids out of bed 
to come watch the show. It went on for 
several more hours, improving all the 
time. It meant a wrecked night’s sleep for 
everyone, but it was worth it And the 
next night there was a repeat perfor¬ 
mance, although not quite as good. 

It turned out that that particular aurora 
was seen as far north as New South 
Wales, and it was also doing its thing over 
the North Pole as well as the South. It 
produced a fine auroral show in places 
like New York City, accompanied by 
world-wide news coverage. 

During my previous voyages to the An¬ 
tarctic I really got hooked on auroras. No 
matter where we were, there was always 
someone keeping a lookout for auroras. 
On good aurora nights we’d he out on the 
deck of the Nella Dan, staring straight up 
at the curtains of green light that whipped 
through the sky. Cold, you say? You’d 
better believe it, but nothing would keep 
us away. And at places like Macquarie 
Island, participants of beer-drinking ses¬ 
sions used to excuse themselves from the 
group to go outdoors and ‘check for 
auroras’. This was really a euphemism 
meaning ‘to relieve oneself’ but all the 
same everyone made sure to look up, as 
well as down. They were often rewarded. 

Here in Tasmania we regularly ex¬ 
perience really stunning night-time 


aerial displays. I sometimes speak with 
Mainlanders on the phone, saying “You 
should have seen the aurora we had here 
last night!” 

“Aw, you lucky sod”, they say, “we 
never get them here”. What a pity. 

Whenever a decent aurora is spotted, 
one of the local radio stations will issue 
an ‘aurora alert’. This is the signal for 
listeners, particularly those in cars, to 
head for a picnic area on Mt Wellington 
known as The Springs. Here there is a 
lookout with uninterrupted views to the 
southern horizon. On a good night the 
place will be packed with cars, with their 
occupants standing at the lookout in the 
freezing mountain cold, watching the 
show to the south. 

Interestingly enough, nobody says 
much when an aurora is active. Or if they 
speak, they speak in whispers. It’s as if 
they don’t want to scare the aurora 
away. Animals though, take a different 
view; an aurora to them must seem like 
impending disaster. When all the neigh¬ 
borhood dogs start howling, its’s worth 
taking a look outside. If it’s not an 
aurora, then perhaps a werewolf? Cer¬ 
tainly worth seeing, anyhow. 

Auroras might appear to be things that 
are pretty, but of no practical value. How¬ 
ever they do seem to have their purposes. 
Consider the following incident, which 
had the potential of turning into a really 
nasty situation: 

One night during my time as a jour¬ 
nalist at a Hobart TV station, we got a 
tip-off about something that had the 
potential of being a Big Story. A young 
fellow named Bucky was holed up in a 
house along a road in the Mt Wellington 
foothills, threatening everyone with a 
gun. The place was surrounded by police, 
with the biggest contingent stationed on 
the road itself, keeping a watch on the 
house in the valley txdow. A Tas-TV news 
crew just had to be there. 

A cameraman and I made a silent ap¬ 
proach in the news van, lights off, 
sneaking up on the scene. When we saw 
the cop cars in the distance we got out 
and started walking, assessing the situa- 
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tion as we went Police, dark shadows in 
their blue bushwalking coats, were mill¬ 
ing everywhere. And from down in the 
valley below the road we could hear this 
voice: “COME OUT WITH YOUR 
HANDS UP, BUCKY! WE’VE GOT 
YA SURROUNDED! ” 

Golly! This was just like the movies! A 
genuine siege situation in quiet little old 
Hobart As we moved closer, we could 
almost feel the air crackle with tension. 
This was Heavy Stuff. 

By some stroke of good luck someone 
at Tas-TV had arranged for news crews 
to be equipped with blue bushwalking 
jackets exactly like those supplied to the 
police. So the police thought we were 
more reinforcements coming, until we 
got close enough for them to see the 
camera. Down in the valley the drama 
continued: “THROW OUT THE GUN 
BUCKY! WE’VE GOT YA 
COVERED”. And then on the road: 
“Hey! What are you guys doing here?” 

Ah, well, nabbed in the act. We 
were hustled back down the road, to a 
‘safe distance’. We stood there waiting, 
and smoking, and listening — “COME 
ON OUT BUCKY! YA GOT TEN 
MORE MINUTES”. 

This went on for at least an hour. Then a 
cop, one of the leaders, came toward us. 
Well, that’s it, we thought They’re going 
to storm the place — but they’re going to 
throw us out first! 

But that wasn’t the cop’s mission at all. 
“I see you guys have got some cigaret¬ 
tes.” Yes. 

“Can I borrow some for the men 
back there? We’ve run right out”. 
Think, quick! 

“Only if we can deliver the smokes 
ourselves, back up the road where you 
are.” Relations between the press and 
police in Tasmania have generally been 
pretty good, so negotiation is usually pos¬ 
sible. The cop thought about it for a while 
and then gave in. After all, one good turn 
deserves another — and we were soon 
back in the centre of the action. 

More waiting. The tension grew; 
everyone’s nerves were twanging like 
guitar strings. And then came a young 
constable’s voice: 

“Hey, look up there!”. And another. 
“Hey, yeah, far out!” 

Bucky was forgotten for a moment as 
all eyes turned to the southern sky to view 
a lovely, multi-coloured, pulsating aurora. 

It was a ripper, one of the best in years. 

“ALL RIGHT, BUCKY, LAST 
CHANCE. COME OUT WITH YOUR 
HANDS UP!” The cop down in the val¬ 
ley was taking cover in the trees, and he 
probably couldn’t see the aurora. His 
voice jerked everyone back to reality. 


but by then the atmosphere was noticeab¬ 
ly relaxed. The police went back to 
watching the valley, and the aurora, at the 
same time. 

“Oh wow! It’s turning purple!” 
Eventually the cameraman and I gave 
up and went home. The Big Story just 
didn’t have that power and tension any 
more. Several hours later Bucky gave up 
as well. Quite peacefully, no drama. I 
don’t know what finally convinced him. 
Maybe the cops changed their tune: 

“HEY BUCKY, COME OUT AND 
HAVE A LOOK AT THIS GREAT 
AURORA!” Yeah, that had to be it Who 
said auroras are useless? 

Mystery solved 

Now let’s change the subject slightly. 
You may remember some months ago in 
this column I presented a satellite picture 
received aboard an Antarctic research 
ship by personnel from the Australian 
Bureau of Meteorology. The satellite 
receiver’s computer determined that the 
picture was from the polar orbiting satel¬ 
lite NOAA 9, which it figured was going 
over the North Pole instead of the South 
Pole at the time. 

This picture thus became a major 
mystery, suggesting all kinds of weird and 
unusual skip conditions allowing VHF 
transmission half way around the world. 
The picture appeared to show the north¬ 
ern parts of Canada and Alaska in rela¬ 
tion to the North Pole, so it seemed 
legitimate enough. 

I personally thought auroras might be 
involved somewhere, but I still had 
doubts about the picture, particularly be¬ 
cause its coverage seemed to be of a 
much wider area than is normal for 
NOAA 9. I had received many pictures 
from NOAA 9 via the Listening Post 
WESAT decoder, and I had never seen 
NOAA 9 display more than a small slice 
of the Antarctic Coast The ‘mystery 
picture’ appeared to show at least half of 
the Arctic polar ice cap. 

Now I hate to screw up a good story 
with the facts, but here goes. The Hobart 
Weather Bureau did LOTS of digging 
into the circumstances surrounding the 
mystery picture, and they managed to 
prove once and for all that the picture was 
indeed from the Antarctic, not the Arctic. 

It seems the little on-board computer 
within their satellite receiver had suffered 
from a bout of temporary insanity. Fair 
enough, the picture itself did look like 
Canada and Alaska and the North polar 
regions, but they were just good old 
clouds with suggestive shapes. If you 
look at anything long enough you can 
read anything you want into it Have you 
ever seen the man in the moon? ❖ 
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YAESU'S NEW FRG-100 
COMMUNICATIONS RECEIVER 

Yaesu Musen has been making radio equipment in Japan for just on 37 years, and has earned an 
enviable reputation among the world’s radio amateurs. But the latest addition to its range is a com¬ 
pact new HF general-coverage communications receiver, designed for a wider market — stretching 
from shortwave enthusiasts to professional spectrum monitors. 


by JIM ROWE 

Although perhaps better known for its 
amateur radio transceivers, Yaesu has of 
course also made a smaller range of com¬ 
munications receivers, for quite a while 
now. Its FRG-8800 general coverage 
HF/VHF communications receiver has a 
very good reputation, while the FRG- 
9600 VHF/UHF scanning receiver is 
widely used by those who explore or 
work in the spectrum from 60 - 905MHz. 

Now the company has added a new 
model to this range: the FRG-100, a ‘little 
brother’ for the FRG-8800. But don’t be 
mistaken — although the new set may be 
only about 70% the size and half the 
weight of its older brother, it’s by no 
means lacking in terms of performance 
and facilities. In fact it actually exceeds 
the performance of the earlier design, in a 
number of areas. 

The new set measures only 238 x 93 x 
243mm, and weighs a very modest 3kg 
(although this is no doubt helped by the 
fact that it has no inbuilt mains power 
supply). It comes in a light but sturdy 
metal case, with a high quality black 
finish and a matching moulded plastic 
front panel. Both the main LCD display 
panel and separate S-meter are nicely 
backlit, and the main frequency readout 
provides crisp digits 8mm high for excel¬ 
lent readability. 

The FRG-100 provides general 
coverage of the HF spectrum from 
130kHz to 30MHz, with CW, AM, AM 
narrow and LSB/USB modes fitted as 
standard. An FM receiving module is 
available as an option, and further options 
include two alternative narrow-band IF 
filters for higher selectivity in CW mode, 
and a TCXO (temperature compensated 
crystal oscillator) for higher stability. 

Tuning is performed via a large rotary 
knob (40mm in diameter), and/or a pair of 
‘Up’ and ‘Down’ increment buttons. The 
tuning knob is in fact attached to a rotary 
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optical encoder, and merely provides an 
alternative way to produce incrementing 
of the tuning in either direction. A ‘Fast’ 
button toggles between two different 
tuning increment sizes. For AM and the 
optional FM mode the tuning increments 
are either 100Hz or 1kHz, while for CW 
and SSB they are 10Hz and 100Hz — all 
well chosen for convenient tuning in the 
various reception modes. (In any case it’s 
also possible to program your own Fast 
tuning increment for each mode, with a 
range from 100Hz to 100kHz...) 

Like most modem communications 
receivers the FRG-100 is microprocessor 
controlled. In fact there are two proces¬ 
sors inside, the main one controlling 
primary receiver operation and a ‘slave’ 
unit which looks after the front panel dis¬ 
play and control functions. The main 
processor uses a DDS/PLL (direct 
digital synthesiser and phase-locked 


Meter Band 

Recommended Tuning Range 
(MHz) 

LW 

0.150 - 0.285 

MW 

0.520 - 1.625 

120 

2.300 - 2.495 

90 

3.200 - 3.400 

75 

3.900 - 4.000 

60 

4 . 750 - 5.200 

49 

5.850 - 6.200 

41 

7.100 - 7.750 

31 

9.350 - 9.900 

25 

11 . 550 - 12.050 

21 

13.600 - 13.900 

19 

15 . 100 - 15.700 

16 

17 . 550 - 17.900 

_ 

18.900 - 19.300 

13 

21.450 - 21.850 

11 

25.670 - 26.100 


Flg.1: The FRG-100 has 16 Inbuilt 
‘bands', corresponding to those used 
for International broadcasting . 


loop) system for tuning the receiver, 
which is of the double-conversion super- 
het type. The first mixer upconverts the 
incoming signals to a first IF of 
47.21MHz, while the second mixer con¬ 
verts back down to a standard second IF 
of 455kHz. The high first IF gives the 
receiver very good image rejection (rated 
at better than 60dB between 1.8MHz and 
30MHz) and IF rejection (better than 
70dB), while the low second IF provides 
the good selectivity. 

The selectivity of the FRG-100 in each 
mode is actually very practical. In AM 
mode the quoted bandwidth is 6kHz be¬ 
tween -6dB points and 18kHz at the - 
50dB points, while in AM Narrow mode 
these figures reduce to 4kHz and 15kHz 
respectively. The standard IF filter used 
for both SSB and CW modes gives cor¬ 
responding figures of 2.4kHz (-6dB) and 
4.5kHz (-60dB), which is close to ideal 
for SSB reception but less so for CW. 
However the optional CW narrow filters 
provide a choice of either 500Hz or 
250Hz bandwidth, for those who really 
need to pluck Morse signals out of 
crowded and noisy bands. 

The optional FM module provides a 
bandwidth of 15kHz at the -6dB points 
and 30kHz at -60dB, making it quite 
suitable for resolving the FM found on 
the upper HF bands. 

By the way, a very nice feature of the 
FRG-100 is that although the IF ‘carrier 
offsets’ in SSB mode and the ‘BFO 
beat note’ in CW mode are factory 
preset to ‘good compromise’ settings, 
they can all be re-programmed by the user 
if they wish. The LSB and USB offsets 
can each be independently adjusted be¬ 
tween 452 and 458kHz (i.e., +/-3kHz), 
while the BFO note can be set for either 
400, 500, 600 or 700Hz as desired. The 
factory defaults are for +/-1.5kHz and 
600Hz respectively. 
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The CW mode can also be programmed 
to place the BFO effectively on the ‘high’ 
side of the carrier (as in LSB reception) 
instead of on the default ‘low’ side, for 
those who wish to be able to switch rapid¬ 
ly between CW and LSB modes without 
retuning. This would make the receiver 
excellent for monitoring amateur trans¬ 
missions on the 160m, 80m and 40m 
bands, where LSB is used. 

In addition, and independently, the 
BFO in CW mode can be set for either the 
default offset on the Tow’ side of the IF 
bandpass curve, or on the ‘high’ side in¬ 
stead. This can be used to maximise ad¬ 
jacent signal rejection. 

The sensitivity of the receiver is also 
very impressive, with quoted figures in 
SSB/CW mode of better than 0.25uV be¬ 
tween 1.8MHz and 30MHz, with a small 
dip in the MF area and drooping a little at 
lower frequencies, but still better than 
4uV at 130kHz. The corresponding 
figures for AM are luV and lOuV, and all 
of these are for lOdB signal to noise ratio 
— making the FRG-100 significantly 
more sensitive than its older brother. The 
sensitivity in FM mode with the option 
fitted is quoted at better than 0.5uV for 
12dB SIN AD, between 28MHz and 
30MHz. The tuning stability of the 
receiver is rated at better than lOppm be¬ 
tween -10° and +50°C with the standard 
crystal master oscillator fitted, while the 
optional TCXO improves this by a factor 
of about 5 times, to better than 2ppm be¬ 
tween 0° and +50°C. 

Broadcast band modes 

Although the FRG-100 doesn’t have 
the frequency entry keypad provided on 
some modem communications receivers, 
to allow rapid changing to a desired band, 
it gets around this apparent limitation in a 
novel and convenient way. 

The processor has stored in it some 16 
different frequencies, each of which cor¬ 


responds to the lower band edge of one of 
the international broadcasting bands 
(Fig.l). By holding down the ‘Set’ button 
and briefly pressing the Up tuning incre¬ 
ment button, the receiver flips into its 
‘Broadcast Band Selection Mode’. 

If you then select the Fast tuning mode, 
the Up and Down tuning buttons effec¬ 
tively become bandswitching keys, taking 
you quickly up or down the HF spectrum 
and at the lower edge of the various com¬ 
monly used bands. Once to the spot 
nearest your desired frequency, you can 
flip back to Normal tuning mode and use 
either the rotary knob or the Up/Down 
buttons for normal tuning in either direc¬ 
tion. Very nifty! 

Quite apart from this, the FRG-100 also 
provides 50 memory channels for storing 
frequency and receiving mode informa¬ 
tion for often used signals. Selection of 
any desired memory channel is also made 
via a separate rotary control (another opti¬ 
cal encoder), so that the memory channel 
can be selected very easily without dis¬ 
turbing the current tuning. 

Needless to say the receiver also 
provides the usual Memory Clear, VFO to 
Memory Write, Memory to VFO Copy 
and VFO/Memory alternate buttons, 
giving plenty of flexibility in terms of 
memory writing and using the stored in¬ 
formation. There’s also a Lock key for the 
tuning, to prevent accidental disturbance 
to reception. 

Other receiving features include inde¬ 
pendently switchable RF input at¬ 
tenuators of 12dB and 6dB, a switchable 
noise blanker and selection of either a 
Fast or Normal AGC recovery charac¬ 
teristic, for optimisation in the various 
receiving modes. 

Scanning modes 

Not surprisingly, like many other 
modem receivers with processor-control¬ 
led synthesiser tuning, the FRG-100 


provides a range of frequency scanning 
modes. There are a total of four modes 
available: Memory scanning. Band scan¬ 
ning, Priority and Group scanning. These 
are all used in conjunction with the set’s 
adjustable Squelch control, to check auto¬ 
matically for channel activity. 

As the name suggests, Memory scan¬ 
ning allows checking for activity on 
either all, or selected memory chan¬ 
nels; Band scanning allows scanning be¬ 
tween any two frequencies, ‘Lo’ and ‘Hi’, 
which can be stored in two additional 
memories provided for this purpose; 
Priority scan allows monitoring of any 
desired single memory channel, while 
using the receiver normally with manual 
tuning; and finally Group scanning allows 
memory scanning by an assigned group 
or pattern (instead of the sequential order 
used in Memory scanning). 

Actually it’s also possible to arrange 
scanning of any of the 16 inbuilt AM in¬ 
ternational Broadcast Bands mentioned 
earlier. This is done simply by setting the 
receiver into this mode as described, 
selecting the desired band, and then press¬ 
ing the Scan button after closing the 
Squelch control. The scanning limits are 
automatically set to the top and bottom of 
the band concerned. 

In short, then, the FRG-100 provides 
plenty of flexibility in terms of scanning, 
and the programming for each mode is 
quite straightforward and logical. 

Incidentally the receiver is fitted as 
standard with Yaesu’s CAT (computer 
aided transceiver) interface, which allows 
it to be connected to and controlled by a 
personal computer. The receiver’s fre¬ 
quency, reception mode, memory opera¬ 
tions and quite a few other functions can 
be controlled by the PC, using simple 
programming in BASIC or almost any 
other convenient language. 

Among the other facilities provided by 
the FRG-100 are two inbuilt digital 
clocks, to allow one to be set to local time 
and the other to UTC or whatever. The 
clocks can be set for either 24-hour or 
12-hour readout, as desired. The clock 
circuitry can also be programmed to 
‘chime’ on the hour by emitting a pattern 
of ‘beeps’ (two short, one long), so you 
don’t lose track of the time when 
engrossed in listening. (The clocks share 
the same readout, so the time isn’t visible 
when frequency is displayed.) 

Associated with the clocks are three 
timers, two which allow programming for 
the receiver to be turned On and Off at 
specific times, and the third a ‘Sleep’ 
timer to allow automatic turnoff after a 
programmed period (up to two hours). 

Another nice little feature of the FRG- 
100 is a ‘diagnostic test’ function, which 
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lets you check the operation of the set’s 
LCD readout panel and microprocessor, 
as well as showing the ROM firmware 
version fitted. By holding down the Set 
button when you turn the set on, the micro 
is forced to cycle through a test sequence 
(which doesn’t disturb any memory data), 
and produce a ‘Las Vegas Display’ on the 
LCD (so that all legends are turned on 
together). Finally the word ‘YAESU’ is 
displayed, along with the firmware ver¬ 
sion number, before the set returns auto¬ 
matically to normal operation. 

As mentioned earlier, the set has no in¬ 
built mains power supply, but is designed 
to operate from a nomini 12V DC supply 
— either a battery or a separate mains 
supply. This makes it equally suitable for 
portable, mobile or fixed operation. 

A matching AC adaptor is available 
from Yaesu, but any standard supply 
delivering 11 - 14V DC at 1.2A maximum 
is suitable when the receiver is to be used 
near a mains outlet. 

On the rear panel of the FRG-100 are a 
small coaxial connector for the DC power 
input, 3.5mm jacks for connection of an 
external speaker and tape recorder if 
desired (the set has a small internal 
speaker), a 2.5mm jack for remote on-off 
control of a tape recorder from the 
receiver’s Squelch circuitry (for 
automated monitoring), an RCA socket 
for remote muting of the receiver during 
transmit (when it is used with a transmit¬ 
ter), a 6-pin DIN socket for the CAT inter¬ 
face, a bolt with wingnut for safety 
earthing, and the antenna connectors. 

The set can operate directly from either 
a 50-ohm low impedance or a high im¬ 
pedance (nominally 450 ohms) antenna, 
as desired — both unbalanced with 
respect to earth. An SO-259 socket is 


provided for the 50-ohm input and a pair 
of spring terminals for the 450-ohm input, 
with a mini-slider switch used to select 
between the two. Another mini-slider al¬ 
lows the internal memory backup cell (of 
the Lithium ‘button’ type) to be discon¬ 
nected, if desired. 

As you’d expect from Yaesu, the 
FRG-100 comes with a comprehensive 
and very readable operating manual. 
There’s also a complete set of schematics, 
plus a block diagram and a PCB intercon¬ 
nection diagram. Hardware accessories 
supplied include a DC power cable, two 
fuses, an RCA plug and both 3.5mm and 
2.5mm jack plugs. 

What we found 

Dick Smith Electronics, the 
Australian distributor for Yaesu, very 
kindly loaned us a sample of the new 
FRG-100 so that we could try it out for 
ourselves. Checked out with the instru¬ 
ments, we found its sensitivity to be 
generally well within the quoted figures 
— and thus very impressive. 

A small droop in sensitivity was noted 
in the region of the medium-wave band, 
as shown in the specification (and possib¬ 
ly deliberate, to minimise overload and 
cross-modulation). The only other thing 
we noted was another small droop at the 
top end, this time bringing it just out of 
spec on the CW, SSB and AM modes — 
but not by enough to worry about 

The measured selectivity figures also 
matched those specified quite closely, 
with the CW/SSB filter having very steep 
rolloff beyond 2.4kHz. And although we 
currently don’t have the equipment to 
measure tuning stability to this order of 
accuracy, the correlation between its own 
tuning and that of our signal generator 
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with its oven-stabilised reference and syn¬ 
thesiser, suggested that it was well within 
the specification. 

As one might expect from the use of 
such a high first IF, the image rejection 
was excellent — rather hard to measure, 
in fact, because it is so good. The same 
applies to the IF rejection, so in these 
respects the performance of the FRG-100 
is excellent 

The measured current drain of the 
sample unit was only a little over 800mA 
maximum at 13.5V DC, so that operation 
from a nominal ‘ 1 A’ power supply should 
be quite acceptable. 

As well as making the instrument 
measurements, we were also able to use 
the FRG-100 for ‘live’ reception, with a 
reasonably elevated and balanced HF 
dipole antenna (fitted with a balun for 
matching to an unbalanced receiver 
input). The results were most impressive, 
and Showed that this receiver is both an 
excellent performer and very easy to use. 
The tuning is very smooth, the memory 
system both flexible and convenient, and 
the other controls also very ‘friendly*. 

Although we had anticipated that the 
lack of a frequency entry keypad might 
make large tuning jumps a little incon¬ 
venient, this turned out to be a relatively 
minor problem — thanks to the FRG- 
100’s ‘Fast’ button and optional ‘Broad¬ 
cast band’ switching mode. Once you get 
the hang of these, even quite major jumps 
in tuning frequency are achieved with 
relatively small effort 
As with most modem microprocessor- 
controlled and synthesiser- tuned 
receivers, there were a few ‘birdies’ or 
spurious signals evident when tuning over 
the spectrum. In particular we found one 
at 10.485MHz (the frequency of the set’s 
internal reference crystal), and others at 
455kHz, 12.288MHz and 22.700MHz. As 
usual they are fixed and unmodulated 
‘pseudo-carriers’, and unlikely to cause 
problems in normal operation. 

In summary, then, we found the FRG- 
100 an excellent performer, and a very 
worthy addition to the Yaesu range of 
communications receivers. It would make 
an excellent choice for either the hobby 
shortwave enthusiast or professional HF 
band monitor. 

The quoted retail price for the new 
FRG-100 is $999.00, and it carries the 
DSE catalog number D-2790. You should 
find it in stock at all Dick Smith 
Electronics sales outlets. 

Our thanks to Chris Ayres of DSE, 
for the loan of a sample FRG-100 
and his assistance in the preparation of 
this review. ❖ 
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Here’s your chance to win one of 
these superb new Yaesu FRG-100 
communications receivers! 


Dick Smith Electronics, the Austra¬ 
lian distributor of Yaesu Musen prod¬ 
ucts, has provided Electronics 
Australia with one of their exciting 
new FRG-100 Communications Re¬ 
ceivers, to be offered as a prize to our 
readers. So here's your chance to ac¬ 
quire one of these state of the art re¬ 
ceivers — worth $999 —simply by 
putting your imagination to work! 

Both DSE and ourselves wanted to 
make this a competition where our 
younger readers would have just as 
much opportunity to win the prize as 
those with more experience or 
knowledge of electronics. But we 
didn't want it to be a mere lottery or 
'game of chance', either... So we put 
our heads together, and here's wnat 
we came up with: 

The Dick Smith Electronics/E A 

‘If only they’d had a Yaesu...’ 



Competition 


That s right, what we're asking you to do is imagine a famous moment in history, when things might have been very 
ditterent — 'f only the people concerned had been able to make use of modern radio communications equipment 
Yaesu Musen What if Dr Livingstone had been able to radio for help, for example, when he became 
lost in the African jungle? Or General Custer had been able to call for reinforcements, when his troops were being 
outnumbered by the American Indians? Or Julius Caesar's wife had been able to call an ambulance, when her 
husband had been stabbed? These are just a few examples, to get your imagination going. You'll be able to come 
up with a much better example than these, we're sure... 

All you have to do is come up with an imaginative and entertaining short story, which tells in only 250 words or less 
S ™ St0i y.k ,lgh i have 5 ha r ged lf only they'd had a modern Yaesu radio transceiver or receiver (and someone else 
nlL 1 the ■?}■ e u d ' of cou J•*!>•. The re a der wh o comes up with the entry we judge the most imaginative and 
entertaining, will win the Yaesu FRG-100. What could be easier? (By the way, we'll be publishing both the winning 
entry and the nine runners-up in the magazine, and these entries will each attract a fee of $40.) 

But don't delay! You only have until the end of July — your entry must be posted no later than July 30,1993 Note 
that no employees of Dick Smith Electronics or Federal Publishing Company, nor their families, are eligible to enter 
thejudging 11100 ' 3 S ° ^ ° Ur J ' ud8eS, decision wiM final ' and no correspondence can be entered into following 

Post all entries to: ‘If Only They’d had a Yaesu’ Competition, c/- Electronics Australia, PO Box 199 
Alexandria 2015. There is no fee for entering this competition, but you must pay the postage! 
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by Neville Williams 


Murray Stevenson - 2: A self-educated student 
who became a leading electronics engineer 


Entering the industry at a time when there were few if any academic training courses in basic 
‘wireless’, Murray Stevenson went on to become President and a ‘Fellow’ of the Institution of Radio 
Engineers and Honorary Editor of their professional Proceedings. He was also a respected member 
of the American IRE and a Fellow of the SMPTE (Society of Motion Picture and Television 

Engineers). 


Having become aware of the Stevenson 
clan in the early 1930’s, per medium of 
‘Radio House’, I was again confronted 
with their activities some years later when 
I joined the staff of this magazine. 

In 1934, in the absence of a direct radio 
link, 2UE had set up — in competition 
with the ABC — to simulate live test 
cricket broadcasts from England. This 
was in co-operation with Associated 
Newspapers Ltd, with whom they had 
developed close business ties. 

For the purpose, Murray Stevenson in¬ 
stalled and equipped a small studio on the 
thirteenth floor of the then imposing Sun 
building, near the comer of Elizabeth St 
and Martin Place. Built from caneite over 
a timber frame, the studio was furnished 
with comfortably padded chairs around a 
large wooden table, plus a couple of 
transverse current mics, two low voltage 
DC-powered 78rpm turntables with slip¬ 
ping clutch drives and two Marconiphone 
studio type phono pickups. On match 
days, overseas despatches describing the 
progress of play were received in rapid 
succession through the newspaper’s cable 
facilities and delivered directly to the 
studio by a team of copy boys. 

In the studio, a couple of sports an¬ 
nouncers, one of whom Murray remem¬ 
bers only as ‘Captain’, translated this 
basic information into an impromptu run¬ 
ning commentary, interspersed with 
relevant small talk. As they did so, a pen¬ 
cil tapped on the table doubled for the 
sound of ball on bat, while turntable 
operators maintained a suitably atmos¬ 
pheric background of recorded crowd 
noise. 


Looking back, I can vaguely remember 
listening to these ‘phantom’ broadcasts 
but while we knew they were contrived, 
they still provided compulsive listening 
— hours ahead of the daily papers. 

When I joined the magazine in Decem¬ 
ber 1941,1 found myself working in the 
same building one floor below the old 
studio — now unused and deserted—but 
with the turntables, pickups and one 
microphone still in place. It fell to my lot 
to dismantle them, some years later, when 
the studio was re-fitted to serve as the 
nerve centre of the Sun’s mobile radio 
news-gathering venture. 

I stored them at home until they posed a 
space problem, at which point they were 
passed over to the Sound & Film Archive 
in Canberra, where they presumably still 


Incidentally, I was reminded by the 
B&T magazine liftout mentioned last 
month, that 2UE did another widely 
publicised phantom broadcast in 1946 — 
the Vic Patrick/Tommy Bums welter¬ 
weight championship fight in the old Syd¬ 
ney Stadium. 

A rigger’s rigours 

In the late 1930’s, with radio stations 
competing vigorously for audience share, 
2UE management decided that the station 
needed a more powerful signal. However 
attractive Lilli Pilli might once have been 
for a small family station, the terrain was 
unsuitable and, being on the south-eastern 
fringe of the city, a large sector of the 
coverage was being wasted anyway, on 
adjacent bushland and the rolling blue 
Pacific. 


are. 



Flg.1: The automatic monitor for standard time signals Installed In the late 1930’s 
by 2UE technical staff under the supervision of Murray Stevenson. 
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The logical course was to invest in a 
new transmitter and set it up with a verti¬ 
cal ‘quarter-wave’ mast, on the moist 
river flats near Concord — then roughly 
the geographical centre of the Sydney 
area. Vertical masts were reputed to con¬ 
centrate more of the radiation field in a 
360° ground wave, thereby improving 
regional coverage. 

With the mast resting on insulators, the 
signal could logically be ‘series fed’ be¬ 
tween the bottom of the antenna and 
ground. From overseas literature, how¬ 
ever, Murray had reason to believe that 
that ‘shunt feed’ was quite practicable, 
with the signal drive tapped part way up a 
mast that was ear¬ 
thed at the bottom. 

It sounded like a 
better idea, if only 
as a protective 
measure in the 
event of a lightn¬ 
ing strike. 

Playing it safe, 

Murray said that 
he specified a 
slender, self- sup¬ 
ported tapered 
tower, something 
over 200ft tall, 
with four legs 
forming a 10ft 
(3m) square, each 
resting on a large 
insulator. By 
bridging each one 
with an earth 
strap, he could 
have a fully ear¬ 
thed, shunt-fed 
tower. If it didn’t 
come up to expectations, he could simply 
remove the straps and revert to conven¬ 
tional series feed! 

As he said: “To short out four in¬ 
sulators would be easy. To install in¬ 
sulators after the tower had been 
erected would have been a very dif¬ 
ferent matter”! 

In July 1939, Murray and his technical 
off-siders had to set up and adjust the 
transmitter/tower feed — a job which 
could only be done late at night after the 
existing 2UE transmitter had been turned 
off, thereby clearing the channel. 

So it was that, on a bitterly cold 
winter’s evening, they assembled the ap¬ 
propriate lights, tools and instruments at 
the foot of the new mast, plus a fire 
in a 40-gallon drum with enough wood 
and coke to provide at least an il¬ 
lusion of warmth. 

Around midnight, when 2UE closed 
down, someone had to climb the ladder to 
select the cable feedpoint for an optimum 


impedance match, while the others tended 
the instruments. 

In the absence of volunteers, Murray 
had to climb the ladder himself, only to 
realise that a South Australian station was 
still on air and pumping enough energy 
into the new mast to upset the instrument 
readings. “So”, said Murray, “The Chief 
Engineer had to fiddle and freeze 80ft 
(25m) above the ground, while the other 
so-and-sos crouched around the fire!” 

The new mast worked fine, he said. But 
a few weeks later, army sappers appeared 
on the site with instructions to attach ex¬ 
plosive charges to the legs of the mast If 
Australia was invaded, they certainly 



Fig.2: An original photo of 2UE f s acoustically live' studio , designed by Murray 
Stevenson. Hard, non-plane, non-parallel surfaces reflected sound without 
setting up sustained spatial oscillation modes. 

didn’t want the enemy to be provided 
with viable broadcasting stations. 

“Fortunately, the military didn’t need 
to press the button and the mast remained 
intact until it was subsequently replaced 
by a much taller one of uniform cross- 
section, on a site large enough to permit 
the use of guy wires.” 

Having a good time 

As radio stations grew larger, busier 
and more involved in programme 
production and distribution, accurate time 
— and timing — became progressively 
more critical. 

In the era before ‘quartz’ technology 
took over, 2UE relied on mains- 
synchronised clocks, checked each hour 
on the hour against standard format 
time signals available on-line from the 
Sydney Observatory. 

In 1937, with the consent of the Obser¬ 
vatory, 2UE decided to broadcast the time 
signals, foreshortened — for convenience 


— to warning pulses at 30, 20 and 10 
seconds to each hour. At five seconds to, a 
sequence of six brief pulses one second 
apart registered 5, 4, 3, 2, 1 and 0 — the 
last indicating the exact ‘o’clock’. 

An article in the October 1939 issue of 
this magazine (then Radio & Hobbies) 
told how Murray and his off-siders had 
devised an automatic monitor that would 
sense all pulses on the Observatory line 

— spurious or otherwise — but respond 
only to one that was followed by two 
other pulses at 10-second intervals. 

Thus activated and anticipating a suc¬ 
cession of six timing pulses, the monitor 
would automatically superimpose 

__ equivalent tone 

‘pips’ from an in¬ 
built audio oscil¬ 
lator directly on the 
signal line to the 
transmitter, there¬ 
by giving station 
personnel and lis¬ 
teners alike hourly 
access to standard 
time signals. 

Supplementary 
circuitry would 
also flash indicator 
lights to warn an¬ 
nouncers and panel 
operators that a 
time signal was 
coming up, as well 
as displaying a 
fault signal for the 
duty technician if it 
sensed an apparent 
malfunction. 

In modem tech¬ 
nology such a 
device would probably involve a few 
transistors and/or ICs on a printed circuit 
board. In 1939 it called for something 
equivalent in size and weight to an old- 
time hifi amplifier, but styled to mount in 
a 19-inch (480mm) equipment rack. As 
pictured in Fig. 1, space on the chassis was 
taken up by valves, transformers, filter 
components, PMG relays and a stepping 
switch! What follows is a precis of the 
original explanatory text: 

Two of the relays are associated with 
time delay circuits using gas discharge 
tubes to provide delays of nine and 11 
seconds respectively. 

The first pulse, 30 seconds before the 
hour, operates the line switch which steps 
from position 1 to position 3, activating a 
power supply and setting in operation the 
nine and 11-second time delay circuits. 
Since the next pulse comes 10 seconds 
later, i.e. 20 seconds to the hour, it is ob¬ 
vious that it will fall between the opera¬ 
tion of the two time-delayed relays. 
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WHEN I THINK BACK 


The circuit is so arranged that, un¬ 
less the succeeding pulses occur within 
the limits set by these relays, no fur¬ 
ther rotation of the line switch will take 
place. 

If a second pulse arrives at the right 
time, however ; it will restart the time 
delay circuits from zero, preparing for the 
next pulse at 10 seconds to the hour. 

This, too, will operate the line switch, 
causing another relay to be brought into 
circuit which responds directly to the Ob¬ 
servatory pulses, thereby applying the six 
resulting pips to the studio equipment as a 
time signal. 

After the last pulse, the 11 second 
relay is allowed 
to function, re¬ 
setting the rotary 
switch to standby 
and interrupting 
the power supply. 

Though bulky 
and clumsy by 
modem standards, 
according to Mur¬ 
ray, the system 
worked fine until 
wartime overload 
of the power sta¬ 
tions made it im¬ 
possible for the 
supply authorities 
to avoid frequen¬ 
cy and voltage 
variations. 

As a result, syn¬ 
chronous clocks 
often slowed during the day and picked 
up again at night, being out of step with 
the time signals for much of the time. 

2UE got around the resulting confusion 
only when Murray discovered that AWA 
could supply a low power crystal-locked 
AC power supply, sufficient to run the 
station’s synchronous clocks. It, too, was 
large and expensive but it did the job. 

A rival Sydney station sought to get out 
of the same kind of trouble by relying on 
master/slave clocks and using them to 
trigger their own simulated time signal. 
The authorities were not impressed, how¬ 
ever, pointing out that standard time sig¬ 
nals provided a reference for navigation 
purposes and the broadcasting of 
makeshift signals could lead to confusion 
and hazardous errors. 

Murray the hifi buff 

If the foregoing seems to imply that 
Murray Stevenson was concerned purely 
with medium-wave, medium-fi broad¬ 
casting, such was certainly not the case. 


Throughout the 1930’s, a bevy of 
mainly British audio buffs had been ‘stir¬ 
ring the hifi pot’ with sometimes con¬ 
troversial articles, brochures, books and 
products. One of their number, Gilbert 
Briggs of Wharfedale, listed more than 60 
of them in his book Audio Biographies 
(1961) including W.A. Chislett, N.H. 
Crowhurst, ‘Free Grid’, A.C. Haddy, S. 
Kelly, P.W. Klipsch, G.W. Tilled, PJ. 
Walker and P. Wilson. 

If one may mix a couple of 
metaphors, their assorted creeds spread 
like a scrubfire to the Australian scene, 
such that audio topics featured large in the 
technical press and dominated much of 
the everyday conversation between local 
hifi aficionados. 

Murray Stevenson was very much a 


part of this scene, except that he was more 
conscious than most that the considera¬ 
tions in broadcast and recording studios 
differed greatly from those in private 
lounge rooms. 

Far from being accepted, many of the 
ideas, techniques and products being pas¬ 
sionately debated by hifi ‘cultists’ were, 
in fact, seriously questioned by many 
audio/studio professionals. 

In practical terms, working under pres¬ 
sure, announcers and panel operators 
could simply not be expected to fuss 
around with gimmicky gadgets or frail 
super-dooper phono decks. While con¬ 
ceding the importance of sound quality, 
everyday reliability was considered more 
important than the obscure, ultra-subtle 
‘musicalities’ often targetted by the ‘gold¬ 
en-ear’ brigade. 

Over the years, 2UE had itself installed 
most impressive recording facilities for 
in-house and network production, includ¬ 
ing both top quality tape machines and 
microgroove disc mastering using then- 


new heated styli. Over and above this 
direct involvement with 2UE, Murray 
was also a consultant to the Australian 
Record Company, from 1936 to 1944 and 
a director from 1940 to 1944. 

Radically new studio 

Perhaps Murray Stevenson’s most 
notable personal contribution to this 
general field was a sound studio designed 
and installed by 2UE in 1952. 

To that point in time, most studios had 
been routinely lined with celotex, caneite, 
heavy drapes and thick carpet — all in¬ 
tended to prevent the original sound from 
being obscured by studio echoes. 

Tests and observations, however, indi¬ 
cated that the absorption of such 
damping materials was selective, increas¬ 
ing with rising fre¬ 
quency. As a result, 
musical performan¬ 
ces lost much of 
their top-end 

‘sparkle’ — an ef¬ 
fect that became 
ever more frustrating 
with pro- gressive 
improvements in 
sound reproducing 
systems. 

In a complete 
break from tradition, 
Murray came up 
with a studio which 
was largely devoid 
of absorbent surfaces 
(Fig.2). Instead, the 
walls and ceiling 
were of firmly 
braced masonite 
broken up by triangular and partially 
spherical ridges. As well, the studio 
was of non- rectangular shape and of 
deliberately diverse dimensions. 

The idea was that sound would be 
reflected rather than absorbed, but so 
dispersed by the irregular surfaces, that 
it would not set up sustained spatial 
oscillation modes. High frequency 
‘sparkle’ would thereby be preserved and 
low frequency energy modes dissipated, 
more effectively than by practical absorb¬ 
ent treatment 

Murray says that his expectations were 
justified by observations and tests, with 
sound balance markedly more natural. In 
fact some years later, when installing a 
large video recording studio for Sydney’s 
TV Channel 7, exactly the same prin¬ 
ciples were applied to good effect 

Sound film technology 

As it happened, Murray was also 
well informed on the subject of sound 



Fig.3: At the IRE (USA) Engineering Convention, New York 1951. Left to right 
are Sir Robert Watson Watt (UK), Sir Ernest Fisk (Aust) and Murray Stevenson, 
Past President of the IRE (Aust). 
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picture technology — perhaps by good 
fortune. 

The early link between 2UE and As¬ 
sociated Newspapers Ltd brought him 
into contact with the managerial Denison 
family, and an entrepreneur by the name 
of Fred Daniels. 

They, in turn, had been toying with the 
idea of producing Australian feature 
films, taking advantage of the old 
Pagewood film studios. 

There would be no problem in obtain¬ 
ing the necessary sound 
cameras and other associated 
equipment, but they were un¬ 
sure about obscure production 
techniques which might con¬ 
ceivably spell the difference 
between success and failure. 

The answer? Send Chief 
Engineer Murray Stevenson 
to America to see how it was 
done, and take note of ‘tricks 
of the trade’ that might other¬ 
wise have had to be dis¬ 
covered the hard way. So it 
was that, during 1938, Murray 
found himself to-and-ffoing 
across the Pacific in the 
Mariposa and the Monterey at 
Company expense, with his 
mind focussed on sound mo¬ 
tion pictures. 

In the process, he did the 
rounds of the Hollywood 
studios and was invited to ‘sit 
in’ on the production of a 
typical film, where he was 
able to monitor the whole pro¬ 
cedure. 

From there, he visited 
Chicago, Western Electric, 

RCA and the SMPTE 
(Society of Motion Picture & 

Television Engineers). The 
SMPTE made him especially 
welcome and arranged mem¬ 
bership on the spot. 

Nothing came of the 
Pagewood proposition, but 
Murray maintained his con¬ 
nection with the SMPTE and 
regularly digested the contents of their 
journal. In due course, he was made a Fel¬ 
low of the Society and was a founding 
member of their Australian branch. 

Looking back on those days, I well 
remember that, if anyone needed to clear 
up a point about film technology, one ob¬ 
vious recourse was to “give Murray a 
ring”! 

IRE/IREE association 

For me, contact with Murray Stevenson 
was most frequently through the IRE 
(Aust) — later the IREE (Aust) — where 


he built up an outstanding record of 
voluntary service. 

As Chief Engineer of 2UE, he became 
a corporate member of the IRE in May 
1934, at a time when the IRE itself was 
very young. 

In 1940 he was elected to the (national) 
Council, the IRE’s governing body, and 
remained a councillor for the next 34 
years, by election or ex-officio. For extra 
measure, he served as Chairman and 
Honorary Secretary of the Sydney 





ft 



Fig.4: Raymond F. Guy, President of the IRE (USA) 
welcomes delegates to the 1951 New York Convention , 
framed by a huge replica of the Institute's motif 1 Sharing 
pride of place at the very top with the Stars and Stripes was 
the Australian flag. 

Division for terms during the 1940s. 

Murray became Vice President of the 
IRE (Aust) during 1946/47, Senior Vice- 
President 1947/48 and President 1948/49. 

He also served on a number of IRE/IREE 
(Aust) committees and boards until 1981, 
notably: Publications Board 1948-78; 
Qualifications Board and Education 
Board 1936-49; Education 1961- 70. 

It was on the Publications Board that I 
got to know Murray best, at a time when 
he was also acting as Hon. Editor of the 
IRE (Aust) Proceedings . 

To be sure, papers submitted for publi¬ 


cation were scrutinised by independent 
referees for both expert and broad content 
and appeal, but it often fell to Murray as 
Editor sort out differences in perception 
between authors and reviewers, finalise 
the contents of each issue and check the 
layout and presentation of each article. 

In a recent conversation, Murray told 
me how, during one of his visits to the 
USA, he had a session with Dr Alfred N. 
Goldsmith of the American Institute. 
When he confided to Dr Goldsmith that 
he found the role of Honorary 
Editor something of a burden, 
on top of his other duties. Dr 
Goldsmith indicated that, as 
Editor of the American 
Proceedings , he understood 
the problem only too well. 

He went on to offer publica¬ 
tion rights to all original 
papers in the American jour¬ 
nal to its Australian counter¬ 
part, requiring only that the 
source and authors be formal¬ 
ly acknowledged. 

He further suggested that 
the IRE (Aust) respond by 
granting the IRE (USA) 
reciprocal access to Australian 
papers. Murray was only too 
happy to agree. 

Looking back to my own 
experience on the Publications 
Board, I can recall many oc¬ 
casions when hassles over a 
local paper created a ‘hole’ in 
an up-coming issue, which we 
were only too glad to fill with 
an American paper that some¬ 
one had found interesting and 
appropriate for local con¬ 
sumption... 

During one American visit, 
Murray was requested by the 
IRE (Aust) President and 
Council to represent the In¬ 
stitution at the IRE (USA) 
Radio Engineering Conven¬ 
tion, New York, during 
February/March 1951. Sir 
Ernest Fisk would also be 
present (Fig.3). 

Said Murray: “What I saw when I 
walked into the Convention, and what I 
still vividly recall forty years later, was 
the Australian flag at the very top of the 
IRE motif, sharing pride of place with the 
Stars and Stripes!” 

And there we must leave Murray for 
the present Next month, we tell how he 
had to enlarge his technical horizons to 
embrace the establishment of a major 
television station and film/video produc¬ 
tion centre. 

(To be continued) ❖ 
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When something that’s cheaper 
can turn out to be more expensive ... 

This month I have a real grab-bag of stories for you. They cover all kinds of problems, from new 
equipment design to misleading PCBs and faults that even the manufacturer’s service department 
agrees are insoluble. There’s even a follow-up, on the subject of mixed-up part numbers that 
confound and confuse. 


We open the account by welcoming 
a new and potentially prolific con¬ 
tributor to our ranks, who works not in 
the domestic electronics field but in 
the security industry. Electronic alarm 
systems have been around for a quite 
a few years now, but apart from the 
need to track down the occasional false 
alarm problem, security systems have 
not generated many stories about ser¬ 
vicing the equipment, as such. Until 
now, that is... 

Our new contributor is A.L., of Bever¬ 
ly Hills in New South Wales. He doesn’t 
tell us where he stands in the security 
system heirarchy, but his stories suggest 
that he has a somewhat elevated position 
in the design team. Certainly, his stories 
tell of problems more in line with sys¬ 
tem development than with routine ser¬ 
vice jobs. Nevertheless, the tales are 
interesting and informative, so I have no 
hesitation in using them here. 

A.L. has sent in three stories so far, 


but I have elected to present them one at 
a time. I will mix the others with ordi¬ 
nary tales over the coming months. The 
first of his stories is one of extreme 
gravity — he calls it ‘The One That 
Didn’t Get Away’, and writes thus: 

When designing any electronic equip- 
ment it is good practice to investigate 
any inexplicable effects which may be 
observed when testing the prototypes. 
This is a case in point. 

The design of a self-contained door¬ 
way alarm had progressed well and 
two prototypes had been assembled. 
The devices were low cost, low current 
passive infrared detectors which 
detected the infrared energy radiated by 
a moving person. 

There is an atmospheric window at a 
wavelength of 95 microns, and a 
human body at a temperature of 37°C 
radiates at this wavelength. This energy 
can be focused by a segmented infrared 
lens onto a pyroelectric detector, and the 
motion of the person in the optical field 
of the segmented lens causes chopping 
of the radiation. 

The output of the pyroelectric 
detector is a low frequency AC signal, 
which is amplified by a low-pass 
amplifier. The zero crossings are 
detected by a double edge detector, to 
ensure that the signal was caused by the 
motion of the target and not by a change 
in the ambient temperature. 

The pyroelectric detector selected for 
this design was a dual-element device 
supplied by Philips and available in two 
grades. As low cost was a prime objec¬ 
tive in the design and there was a 
reasonable cost advantage in using the 
lower grade detector, two prototypes 
were assembled to evaluate the relative 
performance of the detectors. 

The two units were subjected to sen¬ 
sitivity tests and signal to noise ratio 
tests (SNR), using a chopped infrared 


source and the results indicated that the 
performance of the lower grade unit was 
acceptable for the application. 

Then came an unexpected discovery. 
As part of the SNR test the noise floor of 
the units was measured by masking the 
pyroelectric detector from ambient in¬ 
frared radiation. In this condition the 
lower grade detector exhibited what at 
first appeared to be microphonic noise. 

This was checked by subjecting the 
unit to high level low frequency sound, 
but there was no detectable output. So 
much for the microphonic idea; yet if the 
unit was moved with the detector 
masked it would go into the alarm state. 
It was behaving like a gyroscope — i.e., 
when its orientation was changed it gave 
an output! 

We wondered if the effect might be 
magnetic. Yet a 20-kilogauss magnetic 
field was applied and removed with no 
detectable result. 

Could the detector be sensing 
minute changes in gravity? As the 
device was self contained, battery 
powered and gave an audible alarm out¬ 
put, it was a simple exercise to suspend 
it on a string from a rafter of the 
workshop. This was done and the unit 
swung like a pendulum. 

Each time the unit passed through the 
bottom of the arc it triggered. If the 
string was shortened the frequency and 
duration of the alarm increased, and if 
the string was lengthened the frequency 
and duration of the alarm reduced. 

The string was eventually increased to 
a length of 10 metres, at which point the 
rate of change in the G force was insuffi¬ 
cient to cause an alarm. 

The pyroelectric elements in the detec¬ 
tor are connected series opposing, to 
cancel the effect of ambient temperature 
change. A small mismatch in the 
response of the elements of the lower 
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Tel:(03) 783 2388 Fax:(03) 783 5767 ACN006893438 
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The sound IF, detector and audio section of a Sanyo CTV8653, fitted with a 79P 
chassis. Contributor M.C. struck trouble fixing a sound fault In one of these sets 
due to a wrong component polarity marking on the PCB. 


grade detector made the observed 
gravity effect noticeable. 

From these results it was decided 
that the cost penalty in selecting the 
higher grade detector was justified. So 
by careful analysis of the prototype’s 
performance, we had been able to 
avoid a potentially embarrassing false 
alarm problem. 

Thanks, A.L. That was quite interest¬ 
ing, and it could explain the reason for 
other mysterious alarms that go ‘Whoo! 
Whoo!’ in the night It’s also a reminder 
that low initial cost is not always a 
desirable feature — you only get what 
you pay for. 

And as mentioned earlier, there’ll be 
more stories from A.L. in coming 
months. Thanks again. 

Misleading PCB 

Now, a short item from another con¬ 
tributor. This time it’s M.C., of 
Gladstone Park in Victoria. M.C. writes 
about wrongly marked PCB’s and the 
confusion that can result It’s something 
that’s been discussed in these pages 
before, but the problem is far more com¬ 
mon than the infrequent references here 
might indicate. 

An article you wrote some time ago 
concerned a problem with incorrect 
markings on a circuit board overlay 
which lead to a capacitor being inserted 
incorrectly. This has prompted me to 
write about a similar fault I found with a 
Sanyo 26" colour television, model 
CTV8653 fitted with a 79P chassis. 

This set belongs to my mother, and one 
morning she rang to tell me that she 
couldn’t understand the television. (Ac¬ 
tually, I was not at all surprised, con¬ 
sidering her ethnic origins!) However, 
she sounded to be in some degree of 
panic so / wasted no time in tending to 
her complaint. 

On switching on the set, a normal pic¬ 
ture was presented but the sound was 
indeed somewhat distorted and also 
needed significant ‘volume’ to produce 
any sound at all. 

Since a CRO was not available, I fed 
an audio tone directly to the audio 
amplifier IC151 via R159 and when 
the output was also distorted, I con¬ 
cluded that the fault lay somewhere in 
the amplifier itself and not in any 
preceding circuitry. 

The first components I thought to 
check were the electrolytic capacitors 
C151 (supply bypass capacitor), C154 
and C157 (DC blocking capacitors). I 
found C154 to be dried up and C157 to 
be leaking electrolyte. C151 appeared 
to be OK. 

“Simple fault and easy fix!" I thought, 


and after replacing the faulty capacitors 
and rechecking my work, I switched on 
the set. But I hadn’t considered the 
machinations of Murphy. While looking 
into the back of the set, I noticed a thin 
wisp of smoke curling up from R153. 

I switched off quickly and found R153 
to be open circuit. The next half hour or 
so was spent checking the transistors 
Q151 and Q152, the 220V supply and 
some associated diodes for any trace of 
shorts or leakage. But everything check¬ 
ed out OK! 

Although I had previously looked for a 
short on the 220V supply, I had checked 
from the collector of Q151. This time I 
checked across C151, and found a dead 
short to ground. 

On taking a closer look at the 
capacitor, I realised that it was fitted the 
wrong way round — negative terminal 
to positive rail. In fact, when I had 
removed the capacitor to test it, I had 
replaced it according to the screen 
printed overlay on the top of the board. 
But this was printed back to front! 


Fault of the Month 
Sanyo 79P chassis 

SYMPTOM: Intermittent loss of vertical 
hold. It was susceptible to both physical 
and thermal shocks — either would start 
the gyrations. 

CURE: R437, a 33 ohm two-watt resistor, 
was defective. This resistor is associated 
with the side pincushion network, and it’s 
hard to see any connection with the verti¬ 
cal hold circuitry. 

This information is supplied by courtesy 
of the Tasmanian Branch of The 
Electronics Technicians’ Institute of 
Australia (TETIA). Contributions should 
be sent to J. Lawler, 16 Adina Street, 
Geilston Bay, Tasmania 7015 . 


When I reversed the capacitor and 
replaced R153,1 switched on and the set 
came good with a good picture and nor¬ 
mal sound. 

So your experience with that other TV 
was not a one-off. Other manufacturers 
have made the same mistake. / wonder 
how many other sets have been written 
off because of a simple printing error 
like this ... 

Thanks, M.C. Your story is the first 
time I’ve heard of a Sanyo overlay being 
wrong, but as mentioned above the prob¬ 
lem is fairly common. 

Having diodes and electros shown 
wrong way around is probably the worst 
types of printing errors, but I’ve found 
resistors shown as C something and 
capacitors as R ditto. And even when 
they got the prefix right. I’ve found 
things like R296 really being R396. 
Which doesn’t help at all in finding the 
right component! 

But in fairness, there is one thing I 
have to say. These sort of mistakes rare¬ 
ly appear in sets bearing reputable 
brand names such as Sanyo. The faults 
are more often than not in the 
‘discount’ brands. 

It stands to reason. If a manufac¬ 
turer builds 10,000 sets before a mis¬ 
take in the overlay is discovered, it’s 
cheaper for him to job them out to a 
discount brand reseller than it is to 
try to correct the error by re-manufactur¬ 
ing the boards. 

I’ve said before that you get what you 
pay for; but in this case, it seems that we 
get lumped with what the customer 
pays for! 

Anyway, thanks again, M.C. We hope 
that your mother appreciates your 
prompt and efficient attention! 
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THE SERVICEMAN 


Nasty NEC fault 

Now for a shortish tale from my own 
workshop. In fact, this story is still going 
on, as the job is not finished. You’ll see 
what I mean as I relate the tale of the 
‘nasty NEC’. 

It was a fairly recent 12" portable 
colour set, model N3410, and it came 
into the workshop with the complaint 
that it just wouldn’t go. The owner 
grumbled about TV’s and warranties, 
and explained that the set was only a 
month or so out of time. This was of 
some significance, as it turned out. 

On the bench, I soon learned that the 
reason for the no-go was that the line 
output transistor was short circuited. I 
checked all the likely causes for the 
short but, finding nothing suspicious, 
fitted a new transistor and switched on. 
The sound and EHT came up straight 
away, but before the tube had time to 
warm up the new transistor gave up the 
ghost. Except that it wasn’t quite a dead 
short as before, but just very leaky. 

Of course this was very discouraging, 
since these transistors (2SD1554) are 
moderately expensive — and one does 
expect a bit more than 15 seconds life 


from a new device. I fitted another tran¬ 
sistor but before switching on, I cut the 
B+ track to the line output transformer 
and inserted a 60-watt lamp as a bal¬ 
last. The theory is that if the transis¬ 
tor should fry to draw excessive 
current, this current would light the lamp 
and it would dissipate the energy that 
would otherwise melt the transistor. 

In fact, with the lamp in place, the set 
actually worked, albeit very inefficient¬ 
ly. The B+ at the line transformer was 
down to half its correct value, but it was 
enough to make the set operate and to 
give me something to work on. 

The first thing I checked was the drive 
to the line output transistor, since a 
defect here is a common cause for their 
destruction. There are no waveforms 
given in the manual (although there are 
numbers at all the relevant points which 
suggests that waveforms are somewhere 
available!), but line drive waveforms are 
rather standard and I found no dis¬ 
crepancies in this set. 

So I shifted my attention to the output 
side of the transistor, and here I 
struck it lucky. The waveform at the out¬ 
put transistor collector should be a 
single, narrow, high voltage spike, with 
almost no ripple on the trace between 
successive pulses. 

In this set, the pulse was there al¬ 


right, but was followed almost immedi¬ 
ately by another pulse at about half 
the amplitude. 

I had seen this characteristic before, 
and it always preceded the discovery of 
a faulty line output transformer. This 
was to be no exception, because after 
about five minutes, the transformer 
began to smell rather badly and was un¬ 
comfortably hot to the touch. 

This set was made in Korea for NEC, 
and is substantially the same as the 
chassis in a number of other brands. Re¬ 
placement transformers are readily 
available and are relatively inexpensive. 
So a new unit was ordered and sub¬ 
sequently fitted. 

It should be noted here that the 
new transformer was indistinguishable 
from the original. It carried the same 
maker’s name and part number, and was 
identical to the original in every respect 
that I could determine. Except that when 
I powered it up, a puff of smoke arose 
from the vicinity of the power 
regulator chip! Two small resistors had 
given up their lives, rather violently. 

The resistors were R804 and R809, a 
parallel combination of two 39-ohm two 
watters, in the ‘trigger’ circuit between 
the line output transformer and the chop¬ 
per power supply chip. 

Continued on page 48 



couple of resistors since the EHT transformer was replaced—and no one seems to be able to explain why! 
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READER INFO NO. 12 



Subscribe NOW to the ail new Electronic Fault Information 
Library (EFIL). 

0* Over 5000 faults, service tips and remedies for all major brands 

ET Computerised database regularly updated with information supplied by 
manufacturers and major service centres. 

0 * 

Direct personal assistance with any unlisted faults by qualified technicians. 

Phone NOW for a FREE information package 
and save $25.00 on your subscription* 

Don't delay phone EFIL on 079 465 690 or Fax 079 467465 

Subscription discount offer ends July 31, 1993 
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„ tp £ Breeze rea Hy is a breeze.” 

Herman Nacinovich, ETI review “It’s a Breeze” Jan. 19< 


Free shipping within Australasia 

Available direct from above address 


KEPIC Pty Ltd 

4 Steinbeck Place 

5 pear wood 6163 100% 

Western Australia 

Phone/Fax: (09)418 5512 


The First Truly Affordable Software 
for Printed Circuit Board Artwork 
Easy to Use and Learn 
Pop up Menus and Mouse support 
50 mil (1.27 mm) Grid 
Variety of Pad and Line sizes 
Interactive and Netlist Autorouting 
Text and Component Overlay 

Hardware Supported 

448K IBM PC/XT/AT/PS2 or compatible 
CGA,EGA,VGA & Hercules graphics 
HP-GL, DM-PL, PostScript devices 
Epson FX/LQ type dot matrix printers 
Microsoft Mouse or compatible device 


VtSA 


PCBreeze II 


























THE SERVICEMAN 


Continued from page 46 

I replaced the resistors and recon¬ 
nected the ballast, except that I in¬ 
creased the wattage of the lamp to 150. 
This reduced the voltage drop 
at the line output transformer, 
and allowed the set to work well 
enough to display a small pic¬ 
ture. In this condition I was able 
to check voltages and waveforms 
throughout the set, and I could 
find nothing that couldn’t be ex¬ 
plained by the presence of the 
ballast lamp. 

The only thing that looked a 
bit odd was the ‘trigger’ pulse 
from the line transformer, which 
feeds through the two resistors 
that were burning up. This pulse 
was a bit wider than I would 
have expected and had a some¬ 
what rounder top to it However, 
it was a clean and regular pulse 
and I wouldn’t have thought it 
energetic enough to bum up four 
watts’ worth of resistors. 

After checking everything 
around the line output stage, and 
the power regulator stage, I had 
to conclude that the only thing 
left unchecked was the 
regulator chip — an STR5412. 

This was best checked by re¬ 
placement; and with only five 
pins, it didn’t take long to prove 
that there was nothing wrong 
with that item either! 

Which left me in a bit of a 
mess. Every time I removed 
the ballast lamp, the resistors 
burned up. I couldn’t return the 
set with a 150-watt lamp hang¬ 
ing out the back of the cabinet, 
and a three-quarter sized picture 
on the screen! 

I had to complete the job, or I 
would lose the parts I had al¬ 
ready fitted plus the time I’d put 
into it I decided to swallow my 
pride and approach a colleague 
who does NEC warranty work. 

As I described the problem so far, I 
got to the part where I had fitted a new 
transformer and he finished my sentence 
for me: “...and two resistors burned 
up?” It was pretty obvious that I wasn’t 
the first serviceman to strike this trouble. 
It appears that while these sets were still 
under warranty, it had several times be¬ 
come necessary to change the line out¬ 
put transformer. And each time the 
transformer was replaced, the two resis¬ 
tors burned up. 


On one occasion, a good trans¬ 
former was taken from another set and 
used to replace a faulty unit. The resis¬ 
tors burned up. Yet when the trans¬ 
former was returned to its own set, it 
worked perfectly. 

Later, a replacement transformer was 


tried in the good set before being 
fitted to the faulty one. It woiked per¬ 
fectly in the good set, yet burned the 
resistors when refitted to the dud one. 
Which implies that the fault can’t be 
the transformer... 

So the fault lies in the set itself, not in 
the transformer. Yet no one that I know 
has been able to find it. As a last resort, I 
faxed the NEC service manager and 
asked if he could help me. His reply 
was, effectively, “If you ever find out, 
please advise us!” It would seem that 


they have several of these sets — all 
returned under warranty, all with the 
same fault and all defying solution. 

If this job had come in a month or two 
earlier, while it was still under warranty, 

I could have shot it back to NEC and 
saved myself $100 in parts and time. 
And that’s not to mention the 
aggro from an irate customer. 

It’s the last N3410 I’ll ever 
touch, and I suggest you adopt 
the same philosophy. At least 
until the true cause is found! 

Sony chip footnote 

Now, to end this month’s 
column, here’s a footnote to a 
story I presented a month or so 
back, about Thom and Sony 
televisions that used the 
TDA3562 as a vertical output 
chip. That story suggested that 
there was some difference be¬ 
tween the chip as presently 
marketed and the chip with the 
same number as originally 
fitted to the sets. 

Since then I have learned 
about a modification issued by 
Sony concerning this chip. The 
notes claim that the TDA3652 
is ‘no longer available’ and 
proceeds to detail the mods 
needed to use the TDA3654 as 
outlined in my story. 

However, we know that the 
TDA3652 is still available, 
even though it won’t work in 
place of the original. This sug¬ 
gests a possible scenario for the 
cock-up. I suspect that a whole 
batch of chips were wrongly 
numbered; they were released 
as TDA3652’s, but should 
rightly have been something 
quite different 

This accounts for why Sony 
would list them as no longer 
available. It would also free the 
number for re-use on a totally 
different chip — the one that 
caused all the aggro in our ear¬ 
lier story. Of course, this is all 
guesswork, but there definitely is some¬ 
thing funny about the TDA3562, old and 
new. Incidentally, the Sony modification 
calls for R518 to be changed to 1.5k 
ohms, not to 3.3k ohms as given in our 
story. However, the 3.3k seems to work 
quite well, so there is no need to worry 
that any modified sets need to be 
changed again. 

Well, that wraps up the column for 
this month. But there is still plenty of 
material ready for next time. So don’t 
go away! ❖ 


When your TV fails... 

1. Don't request service until all family members 
and friends have formed an opinion about 
what's wrong. 

2. Every available control should be reset. 

3. After a few days when the fault has become a 
major crisis, put in an uigent call for service. 

Friday is best, but any time after 4.00pm is OK. 

4. Hide paperwork relating to purchase of the TV 
or any earlier repairs. 

5. Mention the tech who was here for the same 
problem last week. 

6. The minute the technician arrives, ask what 
caused the delay. Make it clear that you expected 
service two days ago. Before the technician can 
answer, ask when the TV will be working again. 

7. The TV should be as dirty, dusty and unpleasant 
to work on as possible. A mixture of cigarette tar, 
cockroach cases and cat urine works well. 

8. Ask again when the set will be fixed. Good 
timing is essential, and when the set is in a 
million pieces is best. 

9. Offer to switch the mains on "Now?" 

10. Ensure that the TV is in the loungeroom's darkest 
comer, with lighting as dim as possible. Good 
technicians can work blindfolded. 

11. When the technician looks at the schematic 
diagram, ask if he knows what he is doing. 
Mention that you repaired the toaster last week, 
without the aid of a schematic diagram. 

12. When the technician's head is buried deep in the 
cabinet, have five year old Johnny whack the 
side with his hammer. Technicians should stay 
ALERT! 

13. Claim warranty. Change the '7' in '1972' on your 
purchase docket into a '9'. Crayon through the 
serial number will help confuse the issue. 

14. Mention your invalid pension and tiy to lower the 
bill. Technicians make too much money, anyway. 

15. Before the technician leaves, unchain 'Saigent'. 
Find out if that $500 you spent sending him to 
that Attack Training Course was good value or not. 

(Contributed by Kim Taylor, K.TNational, 1 Hobart 

Road, Youngtown 7250) 
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Black ★Star 

1410 Video 
Monitor Tester 



Philips 90 Series 50MHz 
Digital Storage 
Scope plus... 

• 25MS/S 2 ch. dig. storage 

• 8-bit,25 levels/div vert, resolution 

• 10ns/divto5s/div 

• Store 8 waveforms (95/97) and 10 set-ups (97) 

• Measuring cursors (95/97) 

... 3000 count DMM 

• Functions include Min/Max, Touch Hold ™, 
Relative & %, Autoranging 

• dBm, dBV and dBW (95/97) 

• 5 Soft Keys/Pop-Up Menus 

• 12cm 240x240pixel Super Twisted Nematic LCD 
screen 

• Floating up to 600Vrms 

• Optical RS-232 Port (97) 

• Low Power (4 hr int. battery) 

• Built-In component and baud rate testers and a 
sine, square and ramp signal generator (97) 

Model 93* Basic instrument 

$1695 ex tax $1995 inc tax 

Model 95* Adds measuring cursors and recording 
function 

$2180 ex tax $2565 inc tax 

Model 97* Adds waveform and set-up memories, 
back-lit LCD. signal generator. RS-232 interface 

$2790 ex tax $3280 inc tax 

• Free Carry Case with 90 Series this month 


Test Leads, 
Scope Probes 
& Accessories 

We carry a comprehensive range of 
leads, probes and accessories from 
manufacturers like Fluke, Black^Star 
and Silvertronic. Unlike leads from 
some suppliers these are manufac¬ 
tured to the highest safety standards 
using quality silicone rubber sheathed 
cable. 

Give your instruments a new lease of 
life or simplify measurements by using 
the right accessory! 

• Oscilloscope Probes from DC 

to 300MHz 

• Active Probes for reduced 

circuit loading 

• Active Differential Probes to 

700V common mode 

• High Frequency Probes 

• High Voltage Probes to 40kV 

• Multimeter Leads to suit all 
brands with straight or right 

angled connectors, shrouded or 
unshrouded, also special lengths 

• Test Lead Sets 
• Fused Test Prods 

• IC Test Probes 

• Circuit Pin Grabbers 

• Alligator & Crocodile Clips 

• Insulation Piercing Clips 

• Retractable Needle Point 

Probes 

• Temperature Probes 

• Thermocouple Modules 

• Pressure/Vacuum Modules 

• Current Clamps AC & DC 
from 10mA to 3000A 


• Checks MDA, CGA, EGA, Hercules, 
PGA, VGA, SVGA, 8514A, XGA and 
TV formats 

• Microprocessor controlled 

• Intelligent alpha-numeric display 

• Analog RGB, TTL-IRGB, Secondary 
RGB, Horizontal/Vertical/ 
Composite syncs 

• Colour Bars, Test Card, Crosshatch, 
Dots, Ramp, Focus, Horizontal 
Lines, Vertical Lines, Raster and 
Checkerboard 

• Full control over output signals 

• 15 to 64kHz Line Frequencies 

• 49.9 to 87Hz Frame Frequencies 

• Inverse Video 

• Separate Analog and TTL Outputs 

• IV and 0.7V Video 

• Easy Connection via 9-way and 
15-way ‘D’ and BNC Connectors 

• Alternative factory 
pre-programmed versions covering 
other systems available on request 

The Black^Star 1410 Video Monitor 
Tester is a unique instrument suitable 
for production line or service applica¬ 
tions and is capable of comprehensive 
checking of computer and video 
monitors, whiteboards and other types 
of display. Connection is greatly 
simplified by the provision of multiple 
outputs in D and BNC formats. 
$1250.00 ex tax $1438.00 inc tax 


Blacks Star Testcard 
Monitor Test Software 

• Easy to use for IBM-PC and 
compatibles 

• Checks MDA, CGA, MCGA, ATT40, 
EGA. Hercules, VGA, IBM8514 and 
any text mode monitor 

• 16 foreground colours, 8 backgrounds 

• Focus, dots,vertical and horizontal 
lines, grating, shading, raster, 
checkerboard, colour bars, testcard, 
circle, multiburst plus raster and grey 
scale for analog monitors 

$115.00 


32 PAGE FREE 
SHORTFORM 
CATALOGUE 
AVAILABLE NOW 


32 page catalogue and detailed brochures and specifications available. We are factory trained to advise on your requirements for 
general purpose Test & Measuring Instruments. Ask about our Account facilities and special arrangements for Education and 
Government Departments. Express delivery can be arranged throughout Australia and South Pacific. 


(©©HMr IPW MfID READER INFO NO. 13 

129 Queen Street, Beaconsfield. P.O.Box 37 Beaconsfield NSW 2014 
Tel: (02) 698 4776 Fax : (02) 699 9170 Call us for name of your local stockist 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 


Blinker reminder 

Here is a refinement of the audible turn 
indicators, which I have fitted to my 
Toyota Camry. The unit has a long delay, 
followed by a short on-time, which I find 
is ideal for my use. 

I don’t really want to know that the traf¬ 
ficator is working, but I do want to know if 
they have failed to cancel. For me, simply 
amplifying the sound was not the answer. 

If either the left or right blinkers are on, 
capacitor Cl charges up via diodes D1 or 
D2, and maintains the supply rail voltage 
for the timer built around the 555 (IC1). 
The 555 is wired up as an astable multi¬ 
vibrator, with a long charging time and a 
short discharging one. 

With trimpot RV1 set to about 400k and 
RV2 set to about 15k, the delay time 
before giving you a reminder is over one 
minute, with the buzzer being on (output 
pin 3 low) for about three seconds. 

I built the unit on two small pieces of 


matrix board, fitted into the slots on the 
smallest jiffy box, with the buzzer 
mounted on the lid. The two wires to the L 
and R trafficator switch were cut, then 
rejoined on a terminal strip, with the new 


wires running out to the jiffy box. Resistor 
R3 is optional — it softens the sound of 
the buzzer. 

Glyn Shepherd, 

Penshurst, NSW $40 
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5-15VDC 
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Transmission indicator 

This simple circuit uses a four conduc¬ 
tor piece of rainbow ribbon cable and a 
LED as an RF output indicator for low 
power transmitters. A lm length, or a bit 
less, is suitable for 5W CB rigs on 27MHz 
and for the 10-12W outstation rigs used in 
PNG on 2-6MHz. For other power levels 
and frequencies, users should scale the 
length of the ribbon up or down. 

The two centre conductors of the ribbon 
cable are the transmission line — I believe 
that they will be between 50 and 80 ohms 
balanced for most common types of rain¬ 
bow ribbon. 

The ribbon is rather limited in power 
handling ability, though, unless heavy 
duty types are available. You would expect 


such ribbon to be low-loss at radio fre¬ 
quencies, since it is used to cany RF in 
computers. It doesn’t increase the SWR at 
the frequencies that I use. 

The two outer conductors are in the best 
psition for pwer picup, going and com¬ 
ing, if the ribbon is kept flat and fairly 
straight I have tried a number of different 
size and colour LEDs, and they all worked 
— the best being a plain 1.6V red. Do not 
connect a signal diode back-to-back for 
RV protection — the 4pF or so 
capacitance drops the voltage enough to 
cause the LED to go out Although the 
PRV for most LEDs is around 4V. I 
haven’t blown any yet If you are running 
higher power, you may want to try a diode, 
but it would be better to just shorten the 
ribbon length. 


This simple gadget really works! You 
only get the LED to light if you have real 
RF current flowing. 

Often small rigs with built-in antenna 
tunas, with a light or tiny meter to indi¬ 
cate resonance, can indicate full power 
output without a bit of power going to the 
antenna. Even with a SWR meter and a 
proper transmatch, I have found at times 
that all the power was being used to heat 
the transmatch coils. Putting this ‘power’ 
LED between the transmatch and the an¬ 
tenna will tell you the truth. 

With a power consumption of about 
0.01W, you can solder it permanently in 
the transmission line, or you can dress it 
up with co-ax connectors at both ends. 

Rev. H. Fischer, 

New Ireland, PNG $35 
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DMM battery saver 

The simple battery saver described in the January 1993 issue of 
EA attracted my attention because I had been toying with the idea 
of inserting such a circuit within my portable DMM. 

The original circuit traverses slowly from the low to high 
resistance states, and this rate is also influenced by the load 
on the FET. Another drawback is that the threshold varies from 
0.3 to 1,5 V, depending on the gate turn-off valve of the type of 
FETused. 

My modifications improve the design by giving a rapid switch 
action and a more definite turnoff threshold for the FET. These 
improvements are gained by using two of the Schmitt trigger 
gates on a hex inverting 74C14 chip (IC1). Integral to these gates 
is a well-defined and temperature-compensated switching 
threshold. This gives a high impedance RC timing, with 
t=1.13*Rl*Cl. Diodes D1 (for switching ‘on’) and DC (for ‘off’) 
are needed to ensure rapid switching of the gates. 

The values of resistors R3 and R4, and transistors Q1 and Q2, 
allow Q2 to be either a FET or a bipolar transistor to handle any 
magnitude of load. 

In the circuit shown the VN10K of the original circuit was 


retained for its low on-resistance — which resulted in a 18mV 
drop for my DMM. The extremely low ‘off’ battery drain was not 
measurable on my meter. 

D.S. Chambers, 

Waterford, WA. $40 


SW1 



Eight bit PWM 

This circuit uses pulse width modulation 
(PWM) to control a new type of linear 
water valve which had to be run from a 
DC supply. The valve was designed to be 
operated by a ‘phase cut’ (the 
manufacturer’s way of saying ‘phase- 
angle fired’) 20V DC, 50Hz SCR control¬ 
led source. 

The pulsing 50Hz makes the core of the 
valve bob up and down ever so minutely 
to overcome static friction, so that, as you 
make small changes to the firing angle, the 
valve should open and close accordingly. 
This is fine if you can plug into the mains 
grid, but where this project was going to 
be used, +27V DC was the only power 
supply available. So the logical answer 
was to use PWM. Ultimately, this would 
be generated by an embedded controller, 
but to test the valve for linearity, reliability, 
etc., the following circuit was developed. 

It consists of an eight bit synchronous 
counter IC1 (4520), driving two four bit 
comparators IC2 and IC3 (4585). The out¬ 
put frequency = clock/256, so for a 50Hz 
output the clock will need to be 12.8kHz. 
The clock may be supplied by a 555 or 
Schmitt logic gate oscillator. 

The duty cycle is set by selecting the 
appropriate eight bit hex word on the 
BCD thumb wheel switches. Thus the 
duty cycle = switch setting* 100/256. 
Note that the maximum setting is FF 
hex, so the duty cycle ranges from 0% to 
99.6%. You should not substitute a rip¬ 
ple counter such as a 4060 for IC1, as you 
will generate false codes which will 
produce hash at the output 

Not shown in the schematic, but re¬ 
quired, is to pull all the output lines of 
SW1 and SW2 to ground via 10k resistors. 

The circuit should be operated from 


12V DC, so that the N-channel FET (Field 
Effect Transistor) may be directly driven 
by the output of IC3. The switching time 
of the FET is around 50us, so if you re¬ 
quire faster times, you will need to buff¬ 
er its output. If the FET does not have an 
inbuilt drain-source zener diode, then 
you should supply one externally. Diode 
D1 is used to suppress flyback of an in¬ 
ductive load. 


The circuit is not limited to water val¬ 
ves, but could be used to control DC 
motors, lights, etc. You could even make 
a digital power supply by adding a low 
pass filter to the output, and use a com¬ 
puter instead of thumb wheel switches for 
PWM control. (But remember to match 
the logic levels!) 

Leigh Bateman, 

Flaxton, Qld. $45 


*12V 



ELECTRONICS Australia, July 1993 


51 









































































































K 

I 


DICK^v SMITH 

xjnKWEIW? 



KITS THAT C LL SPARK 
UP YOUR WINTER! 




Easy to build, Easy To Use! 

MESSAGE RECORDER 


9 



! Now, there’s no need to frantically 
search for a pen every time you want to 
) leave a message for someone! Build this 
kit and record your important messages. 
Using a single chip, it records voice mes¬ 
sages up to 16 seconds and retains them even through power fail¬ 
ures. Incorporate the message recorder in your own designed 
projects, so instead of receiving a beep or having a flashing LED 
as a warning indicator, your pre-recorded message will alert you. 

It’s an easy-to-use kit with two-button operation. Comes in short 
form, with all components, PCB, hardware including speaker and 
mic insert. 

CK-S.,. jui w NEW $3995 

Gearing up For Winterl C ) 

DIGITAL o 

VOLTMETER FOR CARS 

Your car’s battery is the most 
likely component to fail during 
the winter months. With this 
digital voltmeter you can see 
how your car’s battery is faring 
in order to avoid all the hassles 
that come with a flat battery. Using an older, but far more econo¬ 
mical, circuit technique than most digital voltmeters, it accurately 
measures the battery voltage over an 8-17 volt range and displays 
the result on a 3-digit LED display with 0.1V resolution. If the bat¬ 
tery voltage is less than 12V, then either the charging system is 
not working correctly or the battery is dead! The voltmeter also 
warns you if the battery is being over charged, helping you to 
avoid damage to both your battery and engine. Comes in full 
form with all components, PCB, case, front panel label & digital 
displays. Also a satellite PCB is supplied if you wish to mount the 

displays remotely. NEW $3995 

June ‘93 

NICAD BATTERY Q 
DISCHARGER ° 

This inexpensive single cell NiCad discharger 
kit is the best way to get maximum life and 
capacity out of your NiCads. It will correctly dis¬ 
charge any NiCad cell so that it can be recharged 
to full capacity. Discharges AAA, AA, C or D cells 
down to 1 .IV and then turns itself off automatically. It’s easy to 
build and it’s powered by the cell it’s discharging. Plus, it has 
reverse polarity protection and a flashing LED to indicate 
discharge. Comes with all components and hardware including 
PCB, ’AA’ battery holder, alligator clips, zippy box and front panel 
label 

CatK-3128 hjjZJjJSgBSt __ ... NEW $24 95 


May ‘93 



Ideal \J \S 

Learning Aid! 0 0 

READY-TO-BUILD 
AM RADIO 
TRAINER 

Teaches you, your kids 
or your students the 
basic principles of how a superheterodyne radio works. It’s built with 
easy-to-get parts and everything is mounted on a single PCB with the 
circuit diagram screened onto the component side of the PCB so 
assembly is a breeze. Supplied with all components PCB and 
hardware. 



Cat K-5016 


=37*7: 


July ‘93 


NEW 


$3995 
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Simplest Signature Analyser Yeti 

SIGNAL CHECKER 

Now you can build your own simple cost-effective 
signal checker! Without being as complex as tra- 
— ditional models, this compact version 
can compare circuits point by point. If 
you have a faulty board and a good 
board for comparison, you can easily find 
the bad components that are out of spec 
and repair the board. The Signal Checker integrates the 
magnitude of the difference between the signature of a good compo¬ 
nent to that of a bad one and displays it on a meter reading. 

Operated by one 9V battery (not included) and comes in full form, 
with all components, hardware bits, panel meter, PCB, zippy box, 
pre-punched silk-screened front panel and testprobes. 


Cat K-7226 




•July ‘93 


1 testprobes. A 

NEW $3995 


I« fit V St 0) 
I© <• ft gV 



Outstanding valuel 

LOW 
COST 
NOISE 
AND 

DISTORTION METER 


999a 


For most of us, it's not difficult to measure noise and distortion - it’s 
either too loud or it’s not! But for anyone involved with audio equip¬ 
ment, this noise and distortion meter is a must. It can measure distor¬ 
tion levels down to less than 0.01% at spot frequencies of 100Hz, 
1kHz and 10kHz. It provides a built-in low-distortion meter and AC 
millivoltmeter at a fraction of the cost of commercial models. Although 
you can test frequency response using an audio oscillator and oscil¬ 
loscope, you really can’t check output distortion. With this meter you 
can quickly and easily measure the THD for a much more reliable 
indication of a circuit’s performance under steady-state conditions. It 
has its own built-in reference oscillator and delivers more than credi¬ 
ble performance at very low cost. Comes with all components includ¬ 
ing hardware, panel meter and deluxe case with pre punched silk 
screen panel. _ a - 

Cat K-7222 -(g). Juna 93 NEW $129 


picas# contact your nearest store for availability as 
tom* kits may still bo In production. 















































DC input Input Voltage: 10.7-14.5 (12V nominal) 
AC Output Voltage: 230V RMS 


12-240V 200W 
INVERTER 

A compact, advanced power system 
providing 230V AC from a 12V DC 
source. It will operate most low pow¬ 
ered, electrical equipment, including 
smaller televisions and VCRs, personal 
computers, small kitchen appliances 
and cam corder and cellular phone 
chargers. 


Output Frequency: 

Dimensions: 
Weight: 

Cat M-5010 


400W (surge), 200W (40 minutes), 
160W continuous 
182(h) x 105(w) x 60(l)mm 
1.1kg 

new $249 


Big Protection On A 
Small Budget! 

AFFORDABLE 
HOME 
SECURITY 
SYSTEM 

You don't have to spend a 
fortune to protect your home! 
Security is yours with this 
affordable system - it covers 
the average home and can 
be easily upgraded to suit 
your future requirements. It's 
activated by an easy-to-ope rate single key, includes a passive 
infrared sensor (PIR) for area surveillance, five pairs of magnetic 
switches for use on doors and windows, plus a panic button that 
trips the alarm instantly, an external horn siren and plug in power 
supply. You can install it yourself using the easy to follow, step- 
by-step instructions supplied. 


huk&ar alarm system 

for Ccxrrontifti RaskfamSa-* Security 


s 



Features: 

• High quality 3-sector alarm panel 

• Easy-to-use 1-key activation 

• Passive Infrared area sensor 

• 5 pairs of magnetic switches for windows 
and doors 

• Panic button and mains power adaptor 

• Comprehensive, step-by-step installation 
instructions 

Cat L-5142 


NEW 

$229 



ALARM TAMPER SWITCH 

J Ideal for protecting alarm panels and siren 
covers - it detects if they’ve been tampered 
with and triggers the alarm. Can be mounted 
to most alarm systems on a normally-closed circuit. 

Cat L-5286 



REED SWITCH 

With both N O and N.C contacts. For 
easy mounting, it is encased and dou¬ 
ble-sided tape and screws are provided. 
Cat L-5211 

NEW 5595 


LATEST RELEASE! 
NEW TRANSFORMERS. 



SAFETY SWITCHES 

Ideal for the work bench or for domestic 
appliances. These safety switches prevent electrocu¬ 
tion by automatically cutting off power from your 
appliances within 30 milliseconds. 10A rating. 

Unit that wires to existing cord. 

Cat M-7291 
Simply plugs in. 

Cat M-7292 

NEW $3995 




Excellent Value For Your MoneyI 

AUTO/BOOST 6A BATTERY 
.CHARGER 

* A rugged battery charger with an easy-to- 
1 read LED display. Suitable for 12 volt bat¬ 
teries used in cars, caravans and boats. It 
has an automatic charging mode to hold batteries at full charge and a 
condition analyser function. 

Ca,M9806 NEW $6995 



30V CT + 36V CT @ 140mA 
TRANSFORMER 

Secondary Voltage: 18-15-0-15-18V 
Secondary Current: 140mA 
Terminations: Flying Leads 
Dimensions: 35(n) x 44(w) x 42(d)mm 
Cat M-2856 %tk9S 

30V CT ♦ 15V CT@ 

500mA TRANSFORMER 

Secondary Voltage: 15-7.5-0-7.5-15V 
Secondary Current: 500mA 
Terminations: Flying Leads 
Dimensions: 50(h) x 61 (w) x 44(d)mm 
Cat M-2860 $]495 

6.3-15V @ 2A TRANSFORMER 

Secondary Voltage: 6.3, 7.5, 8 5, 9.5, 
12.6 & 15V 

Secondary Current: 2A 
Terminations: Solder Lugs 
Dimensions: 60(h) x 70(w) x 68(d)mm 
c at M-2156 $1695 











































INLINE 3AG FUSE HOLDER 

A 12 volt fuseholder just like our standard 
P-7912 but this one has no cable attached 
All necessary connecting hardware 
(contact studs, tension spring) are 
included. Simply add your own wire! 

Cat P-7911 


85 < 




Switch On! 

MINI SWITCH 

A new square push-on/ 
push-off switch with flat 
top. It’s 11 x 12.5mm 
with a clearance depth 
of 32mm and an 
electrical rating of 240V 
AC. @ 1 amp. 

Black Cat P-7540 
Red Cat P-7542 

$ 2*5 


5mm ROUND BLUE LED 


Light up your panel with a blue LED. Rated at 
3V 30mA and at a low price! 


Cat Z-4005 



Have you tried our new range of 
Multilayered Polyester Film MKT 
Capacitors yet? 

They are all rated at 100V 5% (except 
for the I.Omfd & 1.5mfd, rated at 63V 
10%) and they offer high quality in a 
small package with a uniform leg 
spacing of 5.02mm. From the French 
company -SGS-Thompson, these 
capacitors allow you to construct 
circuits that are far more compact than 
the normal ‘Greencaps’. Values from 
0.001 mfd to 1.5mfd are available at all 
Dick Smith Electronics stores. 


INLINE UHF S0239 SOCKET 

With gold flashed centre and teflon 
insulation. To suit RG58C/U and RG59/U. 

Cat P-2320 

$A95 



RADIO/TV/RF 

MK 484 AM Radio Receiver, 
T092. Similar to the ZN414 
and available at a lower 
price than in 1989! See your 
nearest store for data! 

Cat Z-6525 


$395 

10 Up $3.36 



Mate it Weller 



Quality 

Endorsed 

Company 

AS390? IS09002 
L*c No s 166 599 
Slanoa'ds Australia 


Weller are well established and much respected 
manufacturers of top quality tools. As we are one of 
their key distributors, Dick Smith Electronics stock a 
comprehensive range of Weller tools and accessories. 
You can be assured that if you require any Weller 
product that Is not in stock we will order in on request. 
Plus, we offer wholesale pricing for major customers 
through our commercial division. Here is just a sample 
of our Weller range - come and see us at Dick Smith 
Electronics for morel 

Wholesale division 

Call us in Sydney on: (02) 888 3200 

or Australia wide (008) 263 922 

FAX to (02)805 1986 


MARKSMAN SOLDERING IRON 



15W 


Cat T-1310 


25W 


Cat T-1400 


40W 


Cat T-1404 


80W 


Cat T-1315 


Price 

$32.95 

$49.95 

$54.95 

$64.95 


A top quality range of general 
purpose Marksman soldering 
irons suitable for light range to 
heavy soldering work. They are 
mains powered and incredibly 
efficient with impact and heat 
resistant handles and 
replaceable nickel and iron 
plated tips. They also feature 
stainless steel barrels and 
ceramic filled elements for 
greater stability. 

Watts Irons 


NOTE: 120W.175W & 250W Irons are available by order 



WELLER WTCP 
SOLDER STATION 


i 79 


Weller is the first choice of 
many hobbyists, technicians 
and service people. 

Design features such as the 
non-burning silicon rubber 
soldering pencil lead, long-life iron plated tips, lock slots on both 
sides of the soldering iron stand and wick fed tip cleaning sponge 
make Weller a name you can trust. 48W Max, 24V output 
Cat T-3000 


WELLER EC 1001D 
SOLDER STATION 


299 



The ultimate in controlled 
temperature soldering. A 
high quality mains powered 
soldering station. The tip 
temperature is 
electronically controlled 
between 177°C and 454°C 
and calibrated to within 
6°C. A platinum sensor, ensures dynamic response to load 
variation and a thryistor drive eliminates high voltage spikes or 
magnetic fields from the tip. Plus, other safety features ensure safe 
soldering for sensitive and expensive electronic circuits. Complete 
with power unit and inbuilt transformer, soldering iron, cleaning 
sponge and detachable iron holder. 

Cat T-3050 





































Get Into Radio! 


CB 

jTomciT'i BIG 

WORLD 

HANDBOOK 

CB HanDBOOK 

i _ , *VI SSB e^eeben 

RADIO TV 

Tom Kneitel 

by Tom Kneitel 

HANDBOOK 



1993 



Save $5 

$3995 

B 

$ 34 95 

(June only) 


1993 EDITION 

A <K v 4 % \4~/ 4-3^1 

PASSPORT TO 


\.jQ)LLp; 

WORLDBAND 



RADIO ‘93 



Save $5 



$3495 

(June only) 





The world’s most widely read CB expert’s 
guide to AM and SSB CB operations. This 
221 page, fully illustrated book tells you 
how to get the most from your CB. Includes 
CB Handles; their meanings and uses, the 
best operating techniques for AM, special 
SSB protocol, a complete CB jargon 
dictionary, equipment, troubleshooting and 
more. The one book all CB’ers should own! 
Cat B-2500 


The ultimate directory of international radio 
and television. Gives complete listings 
including frequencies, addresses, call 
signs station identification and 
transmission times. There’s even a special 
feature on how to convert local time 
against UTC. 

Cat B-2093 


This book is imperative for anyone who’s 
getting started with a shortwave receiver. 
It’s the latest 1993 edition and it includes 
all the changes that have taken place in 
Europe and Russia. If you want to know 
what’s on shortwave radio, the best and 
worst radios, how to get the most from 
your shortwave listening and more, it’s all 
here. 

Cat B-2052 




PORTABLE 

SHORTWAVE ANTENNA 

Want to boost the performance of 
your portable shortwave radio? 

Then you need one of these: The 
Sangean ANT-60 is a wind-up reel- 
style antenna that extends to a full 7 
metres (23ft), yet fits in a shirt 
pocket! It connects via a 3.5mm 
mini plug or the supplied adaptor 
that clips onto your portable’s 
telescopic antenna. 

eat D-4400 SANQGAN 


PHONE ORDERS 

SYDNEY AREA 888 2105 
OUTSIDE SYDNEY (FREE CALL) 008 22 6610 


With Auto Tuning! 

COMPACT 45-MEMORY SANSGAN 
SHORTWAVE RECEIVER 

Listening to the world on shortwave radio has never been easier! 
The super compact ATS-606 from Sangean makes finding your 
favourite shortwave (and local) stations as easy as pushing a 
button. Let it scan through the bands for you or, with the new Auto 
Tuning System (ATS), it will locate and put the nine strongest 
signals on both the AM and FM bands into memory. You can also 
key in a stations frequency directly from the keypad or put up to 45 
frequencies into memory for instant push-button access. It gives 
continuous shortwave coverage from 1.715-29.995MHz, and 13 
international SW band divisions can be directly accessed at the 
touch of a button. There’s an informative back-lit LCD screen 
showing frequency and time with a variety of icons to indicate the 
functions being accessed. You also get a dual alarm clock, sleep 
timer, dual time settings so you can pre-set any two time-zones, 
DX/local switch which allows you to set the sensitivity to suit 
differing conditions, and a lock switch to prevent accidentally 
changing stations. Comes with stereo earphones for FM stereo 
operation and has an antenna socket for connection of an external 
antenna. Requires 3 x AA batteries. 


Features: 

• Automatic tuning system 

• 45 station memories 

• Comprehensive LCD screen 

• Scan tuning & direct keypad tuning 

• Dual alarm clocks 

• Dual time setting 

• Adjustable sleep timer 

• Soft carry case 


Frequency ranges: 

FM: 87.50-108MHZ 
LW: 153-513kHz 
MW: 522-1710kHz 
SW: 1.715-29.995MHz 

Includes 13 pre-set 
shortwave bands 
Cat D-2847 
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Construction Project 


A low cost 80m 
DSB Transceiver - 2 

In this second and concluding article describing his new easy to build PLL-synthesised 80m 
transceiver, the author covers its construction and adjustment. 


by LEON WILLIAMS, VK2DOB 

While this is not an overly compli¬ 
cated project, there is still a fair amount 
of work involved in the construction. 
But as long as you progress in an orderly 
manner and don’t rush things, you will 
find it quite easy. 

Let’s start by winding all the coils. 
The tuned inductors are all wound on 
5mm coil assemblies using 0.2mm 
enamelled copper wire. These comprise 
a base, a former, a can and a slug. Firstly 
glue the former into the base, being care¬ 
ful not to use to much glue. 

When the glue has set, wind on the 
relevant number of turns according to 
the coil winding table. Take special 
notice of the start and finish pins, and 


keep the windings neat and tidy. I wind 
the windings with the least number of 
turns second, and around the bottom of 
the first winding. 

You will probably find that soldering 
the wire to the pins is a little difficult at 
first, but this is something that only 
practice will cure. After the windings are 
in place it is a good idea to coat them 
with adhesive to keep them in place. I 
use a glue called Tarzan’s Grip, which 
has proved to be quite suitable. 

There are three inductors wound on 
toroid formers, type T-50-2 made by 
Amidon. These are quite easy to wind; it 
is simply a matter of passing the wire 
through the hole, around the outside and 


through the hole again until the required 
number of turns is achieved. After these 
are completed spread the winding to oc¬ 
cupy about 80% of the circumference. 
LI should be coated with glue to assist 
in the stability of the VCO, while L12 
and L13 do not require any glue. 

The remaining coils are wound on 
two-hole ferrite balun formers. These 
are used quite often in television 
receivers to couple the antenna, and 
there are two sizes currently sold. The 
type required is the larger of the two. 

Lll is easy to wind; simply pass one 
end of the wire up one hole and then 
down the other hole and around again 
four times, until both ends of the wire 
are at the same end of the former. T3 is 
wound in a similar fashion, except it has 
two windings. 

One winding will have its ends com¬ 
ing out of one end of the former, while 
the other winding’s ends will appear out 
the other. Be careful to note which is the 
two-turn primary winding and which is 
the five-turn secondary, as it is difficult 
to tell after the winding is completed. 

T1 requires a bit more explanation. It 
is wound using a trifilar winding. This 
means that three wires are twisted 
together and wound as if they were one. 
The result is tight coupling between the 
windings, which aids in the balancing of 
the balanced modulator. 

Start by taking three lengths of 0.2mm 
enamelled wire about 500mm long. 
Hold one end of the wires firm and 
while keeping them taut twist the other 
ends until there are about three twists 
per centimetre. 

A vice and a hand drill are perfect for 
this job, but not essential. Wind on eight 
turns as discussed before and cut off the 
excess, leaving about 30mm protruding 
from the former. 

Untwist the ends and scrape some 
enamel off the wires. Using a multimeter 



A general view Inside the transceiver , showing the two PC boards and the location 
of the various controls and connectors . The smaller PCB Is used for the frequency 
synthesiser , while most of the remaining circuitry is on the larger board . 
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Another view inside the case, this time giving a better look at the controls on the 
front panel and the connections to the synthesiser board. 


determine the start and finish of each 
winding. Twist together the finish of 
winding 1 (FI) and the start of winding 
3 (S3) — this forms the centre tap. 

T2 is wound in the same fashion ex¬ 
cept that only two wires are used, to 
form a bifilar winding. It is also impor¬ 
tant here to make sure the phasing of the 
windings is correct. 


PC boards 

If you are making your own printed 
circuit boards, remember that the top of 
the board is a ground plane. Treat the 
boards as if they were single sided, ex¬ 
cept keep the top side covered when 
etching. After etching is completed, use 
a large drill to clear away the copper (on 


The Dawn of Australia's 

RADIO 

BROADCASTING 

The latest book to be pub¬ 
lished under the banner of 
Electronics Australia. 

Written by the late Philip 
Geeves, OAM, FRAHS and 
previously unpublished, it 
transports the reader to the 
beginning of broadcasting and 
outlines the roles played by 
technical pioneers, religious 
sects, individual personalities 
and politicians. 

Mr Geeves' writing reflects 
the vast amount of historical 
knowledge and experience he 
gathered during his years in 
the industry as announcer, 
studio manager, program¬ 
ming director, historian and 
archivist. 

Many of the illustrations 
have been provided by AWA, 
a firm which played a key role 
in building many of the first 
radio stations. 

Copies may be obtained by 
forwarding a cheque or 
money order to the value of 
$7.00 (this includes post and 
packaging), to: 

The Book Shop, 

Federal Publishing 
Company, 

P.O. Box 199, 

Alexandria, NSW 2015 



And here’s a similar photo looking toward the rear panel. The IRF511 power FET 
(Q7) is visible at upper right, bolted to the rear panel to provide its heatsinking. 
Also attached to the rear panel are the DC input terminals and co-ax socket. 
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Low cost 80m DSB Transceiver - 2 



Use the above diagrams as a guide when you are driiling the control and 
connector holes in the front and rear panels. Note that the location of the 
mounting hole for the power FET is best found during construction. 



Here is the winding information for the various coils and transformers used in 
the transceiver. Note that the three windings of transformer T1 are wound in trifiiar 
fashion , while the two windings of T2 are wound In bifilar fashion. 


the groundplane side) around com¬ 
ponent pins that are not connected to 
earth. Black dots on the component 
overlay indicate where component leads 
are soldered to the groundplane. These 
holes should be left as drilled, and not 
enlarged with the drill. 

I suggest you mount the components 
in the following order: resistors and 
trimpots, PCB pins, diodes, non¬ 
polarised capacitors, inductors and 
coils, polarised capacitors, relays and 
finally the crystal, transistors and IC’s. 
Some component leads are soldered to 
the groundplane and some of these are 
also soldered to tracks underneath. 
This is used to provide an earth connec¬ 
tion for components such as 
electrolytics, which can’t be soldered 
directly to the groundplane. 

Solder the coil cans to the top side 
only, as this allows them to be removed 
easily if required. Double check the 
orientation of the electrolytic capacitors 
and IC’s, as you often don’t get a second 
chance if they are in the wrong way. Coil 
formers T1 and T2 are a bit unsteady, as 
they are only supported by the thin 
windings; a spot of silicone adhesive be¬ 
tween the former and the board will hold 
them secure. PCB pins are used 
wherever an external connection is 
made, except for the power supply earth 
which is soldered directly to the 
groundplane. 

The two diodes used in the balanced 
modulator D4 and D5 should be closely 
matched in their characteristics. One 
method of obtaining similar devices 
is to take a batch of diodes and 
measure the forward resistance of each 
one, with a multimeter set to a low ohms 
range. Choose the two which have the 
closest values. 

During development of this project, it 
was found that there was some VCO in¬ 
stability caused by feedback from the 
RF PA. A shield was cut from tin-plate 
(an empty fruit can), soldered onto the 
groundplane around the VCO and the 
trouble disappeared. The position for the 
shield is shown in the component over¬ 
lay drawing. Be careful when mounting 
the shield to avoid shorting any com¬ 
ponent leads to ground. 

Transceiver case 

The case used for the transceiver is an 
inexpensive type that is widely available 
and is just the right size to house the 
boards and allow clearance for the con¬ 
trols. The front and rear panel drilling is 
shown in Fig.7. It also shows the sug¬ 
gested labelling of controls, which was 
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done using rub-on lettering and then 
sprayed with clear lacquer. 

Mount the controls and sockets next I 
included a power switch on the rear 
panel, but this may be deleted if you feel 
it is not necessary. The boards are 
mounted using 12mm brass spacers. The 
position of the mounting hole for the 
power FET is found by placing the main 
board on the spacers, pushing the board 
to the rear and then marking the position 
of the hole with a pencil. 

Make sure that this hole is clean and 
free from any burrs that may puncture 
the insulating washer. Use a T0220 



Here Is the transceiver's rear end, 
which as you can see is not particularly 
exciting—but functional nonetheless. 


mounting kit with a dab of heatsink 
compound to mount the FET. Place an 
earth lug under one mounting screw of 
the antenna connector. 

Wiring up is quite straightforward and 
self explanatory. Use a larger size 
hookup wire for the wires which will 
carry large currents, otherwise standard 
hookup wire will suffice. The 
microphone gain and volume control 
should be wired using shielded audio 
cable. The PTT line, loudspeaker line 
and antenna line don’t use shielded 
cables, but are wired using hookup wire 
where the two wires are twisted together. 



Here are the wiring and overlay diagrams for both boards of the transceiver. As mentioned in the text, both boards have a 
copper ground plane on the top for shielding. Some of the component leads solder to the ground plane copper, as indicated 
by the larger black dots. This also applies in the case of some of the off-board connections. 


+ V 
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Low cost 80m DSB Transceiver - 2 



Here are the etching patterns for both sides of the larger board of the transceiver, reproduced actual size for those who 
want to etch their own board. As you can see the component side pattern is a ground plane. 
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The photographs will give the general 
idea of how the wiring is laid out. 

Parts for this project should be 
easy to find, but a few comments 
may be helpful. The MC145152 is avail¬ 
able from VSI Electronics in Sydney. 
The toroids can be purchased from a 
number of sources. The IRF511 FET 
shouldn’t be too hard to find, but if you 
do have trouble it is available from RS 
Components. A similar device, the 
IRF510 can be substituted if the IRF511 
is unobtainable. 

The NE602 was obtained from 
Stewart Electronic Components in 
Melbourne. The relays used were Dick 
Smith Electronics type P-8008. These 
have marked on them a coil voltage of 
9V, but I found that they worked quite 
well in series with a 13.8V supply. If 
you use different relays they may not 
work in series. In this instance simply 
cut the PCB track between the two relay 
coils and connect them so that they 
operate in parallel. 

Testing & alignment 

Before we apply power, a couple of 
things should be done. Connect a 
dummy load or QRP wattmeter to the 
antenna socket, and plug a speaker or 
headphones into the phone socket Ad¬ 
just the Mic gain and Volume control to 
a low gain setting. 

Turn the RF power amp bias control 



Use this diagram to guide you in 
making the small shield box for the 
synthesiser board . 

fully anti-clockwise, so that the wiper 
will be shorted to ground. If you have a 
power supply with current limiting, set it 
to around 200mA. 

Ensure the power supply is at least 
13.5V DC, connect it to the binding 
posts and turn it on. The relays should 
not operate, and the current drawn 
should be about 80mA. A value far from 
this indicates a fault, and you should 


turn off the power immediately and start 
looking for problems. 

If everything appears OK, turn the 
volume control clockwise and a hiss 
should be heard from the speaker. Place 
all the front panel switches to the 0 posi¬ 
tion and using a frequency meter, 
measure the frequency at the output of 
the frequency synthesizer. 

Adjust the crystal trimmer capacitor 
VC1 until the meter reads precisely 
3520kHz. If it reads some other 
frequency far from this, the loop is 
not locked — indicating something is 
wrong on the board. You will probably 
need a CRO to check for signals if after 
checking the board over again you can¬ 
not find the problem. 

Assuming all is well, go through the 
switch combinations and check the fre¬ 
quency against the frequency switch set¬ 
ting table given in the first article. 

Disconnect the dummy load and set all 
the switches to the 0 position except 
switch 80, which is set to 1. Inject a sig¬ 
nal into the antenna socket, and adjust 
the frequency until a beat note is heard 
in the speaker. 

Slowly adjust the cores in L3 and L4 
for maximum output You will probably 
need to lower the signal level as maxi¬ 
mum is obtained. 

Inject a frequency lower in the band, 
setting SI - S5 to suit, and adjust L3 for 
maximum. Likewise inject a frequency 


PARTS LIST 

Resistors 

All 1/4W 5%: 

3 10 ohm (R33, 37, 44) 

1 47 ohm (R18) 

1 56 ohm (R40) 

5 100 ohm (R34, 38, 41, 45,64) 

3 150 ohm (R7, 26, 57) 

2 220 ohm (R8, 12) 

2 470 ohm (R16, 19) 

1 680 ohm (R9) 

2 Ik (R36, 43) 

1 1.5k (R17) 

12 4.7k (R14, 20-23,31,35,39, 

42, 46, 58*. 59) 

2 6.8k (R27, 28) 

9 10k(R1 -4, 10, 29,30,60,62) 

4 33k (R5, 6, 11, 15) 

2 47k (R24, 25) 

4 120k (R13, 32, 61,63) 

All 1/2W 5%: 

1 4.7 ohm (R51) 

2 10 ohm (R50, 55) 

1 22 ohm (R52) 

1 100 ohm (R54) 

2 330 ohm (R53, 56) 

1 470 ohm (R47) 

1 560 ohm (R48) 

1 2.2k (R49) 

Capacitors 

1 15pF ceramic (C51) 

1 18pF ceramic (C23) 

1 22pF ceramic (Cl6) 

1 82pF ceramic (Cl) 

2 10OpF ceramic (C46, 48) 


1 220pF ceramic (C2) 

9 470pF ceramic (Cl3, 14, 22, 

24, 39, 49, 55, 77, 80) 

4 820pF polystyrene (C69, 70 - 72) 

2 1 nF ceramic (C33, 75) 

1 3.3nF metallised polyester (C37) 

1 6.8nF metallised polyester (C35) 

6 10nF ceramic (C7, 15, 20, 21,82, 83) 

2 12nF metallised polyester (C34,36) 

2 33nF metallised polyester (C30, 31) 

4 47nF metallised polyester 

(C38, 42, 74, 79) 

32 0.1 monolithic (C3 - 6, 8, 9, 11, 12,18, 

19*, 26, 28, 29, 40, 45, 47, 50,52 - 54, 
56*. 57 - 60, 62, 63, 65 - 68, 78* 

1 0.47uF 16V electrolytic (C81) 

7 IOuF 16V electrolytic (CIO, 17, 

25, 32, 41,61,76* 

2 10Ou F 16V electrolytic (C27, 73) 

1 10OuF 25V electrolytic (C64) 

1 470uF 16V electrolytic (C43) 

1 470uF 25V electrolytic (C44) 

2 40pF horizontal trim caps 
(VC1.2) 

Potentiometers 

2 5k log pot (VR1, 4) 

1 200 ohm horizontal trimpot (VR2) 

1 5k horizontal trimpot (VR3) 

Semiconductors 

1 1N4001 diode (D7) 

2 1N4148 diode (D4, 5) 

2 5.1V 1W zener diodes (D3, 6) 

1 8.2V 1W zener diode (D2) 

1 BB212 varicap diode (D1) 

1 BC558 transistor (Q1) 

4 BC548 transistor (Q2 - 5) 


1 BD139 transistor (Q6) 

1 IRF511 power FET (Q7) 

1 MC145152P2 PLL 1C (IC1) 

1 741 op-amp 1C (IC2) 

1 78L05 voltage regulator (IC3) 

1 NE602 balanced mixer (IC4) 

1 TL074 quad low noise op-amp (IC5) 

1 LM386 AF power amp (IC6) 

1 TL072 dual low noise op-amp (IC7) 

Inductors 

3 T-50-2 toroids (LI, 12, 13) 

4 5mm coil former assemblies with 
core (L2/3, L4/5, L6/7*, L9/10) 

1 47uH RF choke (L8) 

4 Two-hole ferrite balun former (large) 

(T1-3, L11) 

Miscellaneous 

1 PC board code 93dsb6a, 

153mm x 94mm 
1 PC board code 93dsb6b, 

122mm x 38mm 

1 Metal case, 184 x 70 x 160mm 

1 S0239 co-axial socket 

2 Binding posts, 1 red and 1 black 

1 Microphone socket 

1 6.5mm stereo phone socket 

6 SPDT miniature toggle switches 

2 SPDT PCB-mount relays 

1 10.240MHz crystal 

Two knobs; 1 x TO-220 insulating washer 
kit; six 12mm brass spacers; 3mm screws 
and nuts; heavy and light hookup wire; 
shielded audio cable; 0.2mm and 0.4mm 
enamelled copper wire; earth lug; tinplate 
for shield; PCB pins, etc. 

*See text 
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The corresponding PCB patterns for the transceiver's smaller board are shown 
component side copper forms a shielding ground plane. 


higher in the band (with SI - S5 set ac¬ 
cordingly), and adjust L4 for maximum. 
The object is to obtain a flat response 
across the band of interest. That’s all 
there is to adjusting the receiver! 

Reconnect the dummy load to the an¬ 
tenna socket Ensure that the Mic gain 
control is at minimum, and adjust the 
balanced modulator trimpot VR2 to 
halfway. Now place a short across the 
PTT line. The relays should operate, and 
more than likely there will be some 
power indication on the power meter. 

While watching the current meter, 
slowly turn the PA bias trimpot VR3 
clockwise until the current has risen to 
around 300mA. Adjust VR2 and VC2 
for minimum power output. You 
should be able to get it much lower than 
lmW. The controls interact, so you will 
need to do it several times. If you don’t 
have a QRP power meter, a CRO can be 
placed across the dummy load. If you 
have neither of the above instruments 
then use a receiver to detect the null in 
signal level. 


Once the modulator is balanced, turn 
the bias trimpot fully anticlockwise and 
noting the current drawn, readjust the 
trimpot in the clockwise direction so that 
the current is now 200mA higher. This 
should be about 380mA. 

Connect an audio oscillator to the 
microphone socket and set it for 50mV 
at 1kHz. Turn the Mic control clock¬ 
wise, and watch the current and the 
power output meter. The rise should be 
smooth; any bumps indicate some in¬ 
stability and should be looked into. 

Adjust L6 and L9 for maximum out¬ 
put. As for the receiver these two coils 
should adjusted to give a flat response 
across the band. If you have a peak read¬ 
ing wattmeter or use a CRO, you should 
be able to obtain at least 6W PEP output. 

I did try a couple of IRF511’s to see if 
there was any variation in power out be¬ 
tween different devices. One device 
gave an output of nearly 8W PEP, but 
more importantly a different setting was 
required for the bias trimpot. I mention 
this because even though the above 


here, again actual size. As before the 


setup procedure should be suitable, it 
may be necessary to experiment with the 
bias setting for best results. 

The transmitter does not have an ALC 
(automatic level control) circuit, so it is 
up to the operator to make sure that the 
transmitter is not over driven. Over 
driving will cause unwanted distor¬ 
tion products. 

This adjustment is best done by con¬ 
necting a CRO across the dummy load 
and speaking into the microphone while 
observing the transmitted waveform. 
Advance the Mic gain control until the 
waveform just starts to compress, and 
then back it off slightly. Mark this posi¬ 
tion and use it when on air. If you do not 
have access to a CRO, have someone 
listen to your signal and advance the 
Mic gain control until the other station 
hears distortion; then back it off slightly 
and note the position. 

Your new transceiver should now be 
ready to go. See how many contacts you 
can have far and wide, and don’t forget 
to tell them you built it yourself! ❖ 
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oth«r cards pleas* ring (03) 543 7877 

PRINTER CARD..S29 GAMES CARD.$29 

2 PORT SERIAL .$39 CLOCK CARD.$39 

MULTI I/O CARD..$99 AT SPG CARD.$35 

SIRIUS ACCELERATOR CARD.$175 

2 WAY FDD CONTROLLER.$89 

4 WAY FDD CONTROLLER CARD.$129 

VGA 16 BIT 256K CARD.$59 

VGA 16 BIT 512K CARD.$79 

VGA 16 BIT 1 MEG TRIDENT CARD.$139 

VGA 16 BIT 1 MEG TSENG LAB.$245 

VESA VGA CARD. $299 

8 BIT ETHERNET CARD. $235 

16 BIT ETHERNET CARD.$285 

LOOK AT WHAT YOU GET! 

ALL SYSTEMS INC. 2or 4 MEG RAM 
• 101 KEYBOARD . SUPER VGA (1024 x 768) 
(0.28" DOT PITCH) COLOUR MONITOR . 

• 2 SPG PORTS • 512K VGA CARD 
•1.2 MEG 5 1/4" DISK DRIVE 

.14 meg Shareware aupplied Inc. garnet, 
Spreadsheet, Database, Wordproceesor, Cashbook, 
& Account Software. 


DR DOS 6.0..$30.00 DOS 5..$79.00 

DOS 5 WITH WINDOWS 3.1.$149 

MS DOS 6.0..$99 

MS DOS 6.0 with Windows 3.1..$169 


VERBATIM VALUELIFE 


3 1/2" DS/DD $17.95 $16.95 
3 1/2" DS/HD $27.95 $25.93 
5 1/4" DS/DD $9.95 $8.95 
5 1/4" DS/HD $16.95 $15.95 


VERBATIM DATALIFE 


DESCRIPTION io* 

3 1/2" DS/DD $21.95 $20.95 
3 1/2" DS/HD $42.95 $41.00 . 
5 1/4" DS/DD $17.95 $16.95 | 
5 1/4" DS/HD $22.95 $21.95 



- ■ - ■ - m M " 


HULK DISK FKIlLs 

15 Years in the Business! 

[accellerator & 

CARD just $229.00 


-- ■ — • w.. in urti IIYIC tYM n M 

COME COMPLETE WITH WRITE PROTECTS & LABELS 


DESCRIPTION 

5 1/4" DS/DD $4.50 $4.30 $4.30 $3.95 $3 95 

51/4” DS/HD $8.50 $7.95 $7.90 $6.90 $6.90 

31/2" DS/DD $8.50 $7.50 $6.95 $6.90 $6.90 

3 1/2" DS/HD $12.95 $11.95 $9.95 $9.50_$8 95 

MS-DOS 6 IpO 

Upgrade 5.25" or 3.5" B,' 

just $87.50 

SOUND BLASTER CARDS 



FOR A 212M 
HARD DRIVE 

Now Shipment a 
Arriving all the 
lima I 




[EPSON LO-TOO 

i 24 pin Printer 200cpsd^$4291 
■$359 exTax 
IjEPSON LO 570 


•24 pin Printer 252 cps d.s 


$469 ex Tax 


LIMITED ACCESS! 

Microsoft ACCESS. XJ3' 
Hurry just 10 Ljl 

rnnin q loft at tiAQ nn tvOAX* 


4YRP&L WARRANTY 


386SX-40 SYSTEMS 

With an 89M Hard Drive. 2M RAM.$1325 
With a 131M Hard Drive. 2M RAM.$1345 
With a 212M Hard Drive. 2M RAM.$1445 
With a 245M Hard Drive. 2M RAM.$1545 


Microsoft ACCESS. 
Hurry just 10 
copies left at $149.00 

MONITORS 

LOW RADIATION 
NON-INTERLACED 
14" MONITOR 
1024 x 768, 

0.28" Dot Pitch. $549 
SUPA VGA 14- 
MONITOR .28" D P 
1024 x 768....$449 


|Sound Blaster Deluxe 2.....S 140 *cf Q n nf| r 
jSound Blaster Pro Deluxe..$279 juj] N , Tow tb 

^Sound Blaster Pro MCV..$399 case A PS $o S 

VIDEO BLASTER. $649 BABY AT CASE 

16 BIT ASP SOUND BLASTER...$424 & P.S. . $84 

SPEAKERS JUST $10.00 TOWERE CASE & P.S ...250.00 



Hr 


SAMSUNG PRINTERS 


SP-0912 

9 pin printer 
With Paper Park* 
only $219.00 

SP-2412 

24 pin printer 
200cp# Draft, 67cp# LO, 
6 font* 
only $349.00 



S TUDENT SOFTWA RE 
WORDPERFECT FOR WINDOWS .... $215.00 

WORD FOR WINDOWS..-.$210.00 

|CORAL DRAW VERSION 3^...-. $325.00 

PAGEMAKER 4.0.M|RM. $365 00 

(WORDPERFECT 5.2.Kl. $179.00 

MS EXCEL VERSION $290 00 

|dBASE IV...1H. $280.00 



oae 

precious photo'* 

& important 

business card*. _ 

Every club or organization 
needs one of these. 

This week only $79.00 
Laminate sheets from $8.95 


THE BOX HILL STORE 
IS NOW OPEN 
1031 Maroondah Hwy. 
Box Hill.Opposite 
Box hill Town Hall. 
Ph: 899 6033. 
WARNING: 

MEMORY IS SCARCE. 
THE PRICE IS GOING UP. 


MS WORD (ACADEMIC)... $199.00 

MS WORKS (ACADEMIC)..-. $99.00 

MS WORKS FOR WINDOWS....-. $110.00 

N.B STUDENT SOFTWARE HAS TO BE 
[ORDERED IN. STUDENT ID REQUIRED. 

For other software please ring for a quote. 


3 

3 
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386-40 128 K Cache SYSTEMS 

With an 89M Hard Drive. 4M RAM.$1525 
With a 131M Hard Drive. 4M RAM.$1545 

With a 212M Hard Drive. 4MRAM.$1645 _ 
With a 245M Hard Drive. 4M RAM.$1745 HR) 


————— —r— 

386-40 Local Bus Upgradable_fl*. 

With an 89M Hard Drive. 4M RAM.$1625pJ I 
With a 131M Hard Drive. 4M RAM.$1645 
With a 212M Hard Drive. 4M RAM.$1745 jr_*’ j 
With a 245M Hard Drive. 4M RAM.$1845 Bgj | sia * 

486DX-33 256K Cache SYSTEMS R 

With an 89M Hard Drive. 4M RAM.$1 975^^1 * 
Wi ,h a 131M Hard Drive. 4M RAM.$1995 _ J i 
With a 212M Hard Drive. 4M RAM.$2045 \\ 

With a 245M Hard Drive. 4M RAM.$2145 jjjj|gs 1 

———— — 

486DX2-50 256K Cache SYST EMS B i 

With an 89M Hard Drive. 4M RAM.$2225p^j I 

With a 131M Hard Drive. 4MRAM.$2295 , * 

With a 212M Hard Drive. 4M RAM.$2345^^J 1 
With a 245M Hard Drive. 4M RAM.$2445^|^ 1 


486DX2-66 256K Cache SYSTEMS _ 

With an 69M Hard Drive. 4M RAM.$2425p=“^ GEN WS 
With a 131M Hard Drive. 4M RAM.S2545 SCANNER 450CT^ 

With a 212M Hard Drive. 4M RAM.$2645 BLACK & WHITE & GREY- 

With a 245M Hard Drive. 4M RAM.$2795 EMULATION SCANNER 

- - _ WITH POWERFUL 

486-33 EISA SYSTEMS photo/image editor & 

u O T O I tlVIb | MULTILINGUAL/OMNIFONT 

With an 89M Hard Drive. 4M RAM.$2895 I OCR.$24V.; - 

With a 131M Hard Drive. 4M RAM.$2945c‘==?5J*I*T5!7®n? 

With a 212M Hard Drive. 4M RAM.$3045 
With a 245M Hard Drive. 4M RAM.$3l45«-..~i 


: 386SX-41 LM 47.4164 

386-40 128K CACHE.$279 

NEW 386-40 128K Cache with 
Upgradssbl* CPU sockst A 

: Local Bus Slot.4379 

486SX-33 256K each#.$695 

486-33 256K CACHE.$749 

486DX-33 256K Cschs wKh 
upgrsdaabls CPU sockst A 

Local Bus Slot.$849 

486DX-50 256K CACHE.$1096 

4060X2-66 256K CACHE...$1296 

486-33 EISA.-.41850 

486-60 EISA.$1896 


1 HARD DRIVE SPECIALS. 2 yr warranty 

1 SEAGATE DRIVES. Ring lor latest prices. WD $60 Extra. | 

1 CAPACITY Voice Cotl 

Ava ACCESS 

BRAND 

PRICE 

43M 

YES 

16ms 

SEAGATE 

$279 

89M 

YES 

14ms 

SEAGATE 

$349 

106M 

YES 

15ms 

SEAGATE 

$369 

131M 

YES 

16ms 

SEAGATE 

$379 

170M 

YES 

16ms 

SEAGATE 

$439 

212M 

YES 

16ms 

SEAGATE 

$469 

245 M 

YES 

12ms 

SEAGATE/WD. 

$569 

345M 

YES 

12ms 

SEAGATE/WD. 

$695 

455M 

YES 

10ms 

SEAGATE/WD. 

$895 

540M 

YES 

10ms 

CONNER 

$1665 


MEMORY 1-9 10-99 100 ♦ 

,41256-08.$2.95 $2.75 $2.50 

44256-07.$7.95 $7.50 $6.50 

SIMMS 1-9 10-24 25+ 100+ 
1MX9-60 $79 $77 $75 $70 

1M x 9-70 $67 $65 $63 $59 

256K-70 $23 $21 $19 $17 

256K-80 $21 $19 $17 $15 

4M x 9-70 $289 $279 $269 $259 
4M x 9-60 $399 $389 $379 $375 
NEW 72 pin RAM Modules 

4MEG RAM.$299.00 

8 MEG RAM ...$569.00 
16 MEG RAM..$1,119.00 


1.2MB 5.25" F.D.D.$92.00 

3 1/2" CRADLE ...^...$9.95 


IBM 

COMPATIBLE 
BUDGET ^ 

JOYSTICK $19.95 


- -- 

i The SAMSUNG SL-105A 


SPACE, 



18 extra font* 


MATH CO-PROCESSOR 
387SX/SL..$189 387DX...$199 //" 

16550 UART with FIFO s T 

For high speed modem u*er*$23.95 
VGA CARDS 256K VGA 16 BIT..$59 
512K VGA 16 BIT..$79 *'.«&** 

1MEG VGA CARD....$149 


dynamo Ysola’r 

AM/FM RADIO with ,1 

t 4 way powsr back-up ( 

Doesn't need batteries. S*v*$l0.00 this week. $39.95 



3 BUTTON 
MICROSOFT pq—. 

COMPATIBLE HO-J 
MOUSE JUST $19.95 


MOUSE MATS 

IN 3 DIFFERENT I 
COLOURS JUST $4.95 


UPGRADE PACKS 
J Packs Inc. SB Pro card, 
^Internal CD ROM, caddy, 


ROD IRVING ELECTRONICS «»„ 

FOR THE SER IOUS COMPUTER USER! EsI. 1977. 


[••J 


486-50 EISA SYSTEMS ^ 

With an 89M Hard Drive. 4M RAM.S2975 
With a 131M Hard Drive. 4M RAM.$3045 
With a 212M Hard Drive. 4M RAM.$3145 
With a 245M Hard Drive. 4M RAM.$3345 


‘FREE 4 HOUR COMPUTER 
TRAINING COURSE ‘Melbourne only. . 


Errors A Omlslons excepted IBM*. PC*, XT*, AT*. Microsoft* are all registered trademarks ol 
international Business Machines PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
System prices subject to change due to RAMCPU price availability fluctuations 


MELBOURNE: 48 A'Bsckstt St. Ph: (03) 663 6151. Comput*rTph63^640 
Mntsmai uu hum, caddy, OAKLEIGH: 240C Huntingdale Rd, Oakleigh. Ph: (03) 562 8939 
Jl pr mini speakers & CDs NORTHCOTE: 425 High St. Ph: (03) 489 8866 

J STARTER PACKwith 3 SYDNEY: 74 Paramatta Rd. Stanmor*. N.S.W. Ph:(02) 519 3134 or 565 1458 I 
ADELAIDE: 241-243 Wright St. Adelaide. Ph: (08) 211 7200 
BOX HILL: 1031 Maroondah Hwy, Box Hill. Ph: (03) 899 6033. 

MAIL ORDER: Ph: (03) 543 7877 (LOCAL CALLS) _ _ 

Mail Order Hotline: Ph: 008 33 5757 std order BSSSMSSSl 
Head Office: 56 Renver Rd, Clayton, Ph: (03) 543 2166 
BLUESTAR COMPUTERS: 


CDs.$799.00 

EDUCATIONAL PACK 

with6 CDs.$899.00 

EDUTAINMENT PACK 

with 8 CDs.$899.00 

CREATIVE PACK 
with 9 CDs.$999.00 


MELBOURNE: 271 Maroondah Hwy, Ringwood. Ph: (03) 870 1800 
SYDNEY: 115-117 Parramatta Rd, Concord. Ph: (02) 744 5526 

_ __ __ ^ GOVERNMENT, CORPORATE SALES A TAX EXEMPT SALES. PH: f031 
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240 VOLT 10 AMP (TOTAL LOAD) 

PI 8054.$39.95 

BOX MOUNTING FOR FOUR 
WAV POWER OUTLET 

PI 8056.$8.95 

BRACKET FOR ABOVE BOX 
MOUNTING. 

PI 8058.$4.95 


T.V CABLE ON SPECIAL 
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LIGHT DUTY 
75 OHM COAX 

WORKS FINE FOR TV FREQUENCIES 
UNDER 400 mHz 

(3C 2V) 

• Attenuation: 6.2dB/ 100ft 

• Conductor: Copper 0.5mm 

• Dielectric: Foam P.E. 

• Shielding: Braided Copper 
. Sheath: O.D. 5.8mm 

1-9m. 10+m. 100+m 

W 11222 $0.80 $0.60 $0.50 


HEAVY DUTY 
75 OHM COAX 

MUST BE USED FOR LONG RUNS AND 
FOR SBS/UHF 
TV RECEPTION 
(5C 2V) 

• Attenuation: 3.9dB/ 100ft 

• Conductor: Copper 0.8mm 

• Dielectric: Foam P.E 

• Sheilding: Braided copper 

• Sheath: O.D. 7.5mm 

1-9m. 10+m. 

W11224 $1.20 $1.00 


100+m 

$0.75 


RITRON POWER 100 
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SOFT-TOUCH KEYBOARD 
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AT/XT 101 

SOFT-TOUCH KEYBOARD 

Do you find that clicking sound on 
your keyboard irritating. The soft 
touch keyboard is ergomonic, and 
very reliable. It may not make typing 
more enjoyable but will make it more 
tollerable. 


RUN WINDOWS UP TO 
15 TIMES FASTER WITH THE 
PARADISE ACCELERATOR 
CARD FOR WINDOWS 

A super VGA display adapter designed 
for users of Windows and CAD 
applications. It accelerates the 
performance of Windows & Windowing 
programs by up to 15 times that of a 
standard VGA. 

It even outperloms some costly VRAM 
based accelerator cards. Opening, 
closing, scrolling and resizing of 
windows are instantaneous! 

It has the latest VGA standards. This 
means accelerated, high resolution 
graphics displayed with a palette of up 
to 32,768 colours. 

Comes packaged with software utilites 
and drivers. 

• 1 MByte of on-board Memory 
. Emulates IBM PS/2, VGA, MCGA, CGA, 
MDA, & Hercules display adapters. 

XI8083.$229.00 


SAFETY PLUGS 


MULTIMEDIA & CD ACCESSORIES 


CD ROM DRIVE UNIT 

Open up a whole new world of sight and 
sound ueer Interaction with a CD-ROM Drive Unit You have never seen such a wealth of 
infomation and entertainment with audio and visual response that will truly astound 
you. You can even play and listen to your audio CD'S while continuing to use your 
computer 

The world of the CD-ROM makes available to you over 1,500 CD-ROM Titles produced 
by more than 1,800 companies which support this fast growing information and 
entertainment fadlity.Comea complete with CD ROM DRIVE UNIT, controller card for 
installation in an IBM PC.2 
SPECIFICATION 
PERFORMANCE 

Disc diameter.12cm 

Disc speed.200-530rpm (CLV) 

Data capacity.540 MBytes 

Data transfer Rate 


NOW ONLY 

$495.00 


SHAREWARE 

Sequential.. 150KBytes/sec. (Mode 1) 171KBytes/sec. 

NEW CD ROM TITLES 

1 6 ^ 

CATALOGUES 


Now available 

ARCADE GAMES . 

. $59.00 

through the stores 

OUR SOCIAL SYSTEM..... 

. $59.00 

for Just $3.95. 

Contains information on over 

SHAREWARE GAMES. . 

. $89.00 

1500 different titles that we 

CLIPART GOLIATH. . 

. $69.00 

sell. 

BIBLES & RELIGION. . 

. $69.00 


WINDOWWARE. . 

. $69.00 



CD ROM CADDY 

The more CD's are out of their 
protective covers the more risk 

of damage through dust and 
scratches. Avoid damaging your valuable CD ROMs 
by always storing them In these caddies that slide 
straight Into your CD ROM drive. 

X25030 . $19.95 


INSITE 1325VM21MB FLOPTICAL DRIVE 


The RITRON POWER 100 is a 
pocket sized Inverter with 
punch. It will power a myriad 
of appliaces including T.Vs, 
videos, drills, lights, laptops 
and computers, just to name 
a few! Continous power 
rating is 100 watts; however 
■ LEcijit will run most appliances 
with a name plate rating of 
100 watts. The surge rating 
is a very real 150 watts 

.$ 149.00 




SURGE/SPIKE 
SAFETY PLUG 

Stand alone 3pin plug 
Pluga Into aocket adjacent to the 
equiptment that you want to protect All 
outlets on a power board can be protected 
by Inserting the surge/spike plug into any 
of the free outlets 

XI0060.$25.00 

SURGE/SPIKE 
SAFETY CORD — 

SET 3 PIN MAINS 
PLUG TO 3 PIN I EC PLUG. 

Plugs directly into your equipment and 
replaces your existing cord-aet. Clear 
Moulded plugs at both ends with green 
safety neons that glow when power is on. 

XI0080.$39.95 


ACCOUNTANTS, DOCTORS, SOLICITORS TAKE NOTE! 

The secret of how to make a storage medium in a 3.5" diskette package is 
to optical engrave the tracks and have the magnetic material between the 
tracks. This enables a high level of storage m a convenient package. 

AND HERE IT IS' A Floppy drive that is truly multi-purpose. You now can 
load and save all the 3.5" format software you are used to and in the same 
drive backup at 21 Mega bytes per disk. This truly remarkable drive is a 
giant leap forward in removable technology. 

Features: 

Comes with a "Grassroots" SCSI host adaptor card, for 286 or 386 
machines. 

Has an on board BIOS, so no drivers are required. Will BOOT MS-DOS 
using either 21 MB,or 1,44MB or 720KB diskettes. DOS compatible with 
MS-DOS 3.3, 4 .01 & 5.00 (We are testing DOS 6.0 at the moment) 

BIOS compatible with PHOENIX 286 and 386 version 3.10. AWARD 286 & 
386 version 3.02, IBM AT dated 10 January 1984. 21MB diskettes can be 
bought pre-low-level formatted. Low-level formatting can be done with 
LFMT program supply or using DEBUG M G=CD80:6". 

QFMT program is used in lieu of MS-DOS format program The unit can 
BOOT the system as drive "A:" or "B:" in either 720K, 1.44MB, or 21 MB 
format. Cluster size can be adjusted (2, 4, or 8 sector-per-clusters instead 
of the DOS standard 16.) The FAT can also be made larger (16-bit instead 
of DOS’s 12-bit FAT) Optical tracking system. Magnetic storage media. 

Cl 1850.WAS $849.00. NOW ONLY $649.00 (with Grassroots 

Adaptor) 

286 & 386 machines must use a Grassroots Adaptor 
(C11848)....$649.00 

486 & Larger machines must use an Adaptec adapter 
(Cl 1846).. ..$849.00 

Cl 1852.21M disks to suit $54.95 each. 
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BUILD YOUR OWN CLOCK! 


Imagine having a clock on your wall that is 
totally individual. Something that nobody 
else has. A dock that says something about 
Its owner. 

Where do you buy a clock like that. You 
don't buy one, you make It We'll supply all 
the working parts but you have to supply the 
Imagination. 


ANALOGUE QUARTZ 
CLOCK MOVEMENTS 


Make your own clock 
using these analogue 
movements which are 
simple to use, offer 
quartz crystal accuracy 
and require a single AA 
size battery to operate. 

The CMOS circuit drives 
a self starting, two pole stepper motor from a 
cystal iscillator, and reduction drive from the 
second hand to the minute and hours hands is 
through nylon gears. 

A standard basic quartz clock movement as 
described above. The movement is supplied 
without hands but uses the seperate hands 
shown below. Time is set with a knob on the 
back. Movement is attached to face with a 
threaded brass boss having a shouldered brass 
collar nut. A10074.... $12.95 


CHIMING CLOCK 
MOVEMENT 


A quartz crystal 
clock exactly as 
standard movement, 
as above, but having 
in addition a combined 
microchip chimes 
generator and amplifier 
pcb, driving a 57mm ______ 

diameter moving coil loudspeaker. The chimes 
generator and amplifier module is powered 
separatley by an additional two AA cells, and 
two control wires from the clock module cause 
tunes to be produced hourly. The microchip 
follows this sequence every hour and usually 
needs to be 'synchronized' to the actual time 
with the aid of the manual sequencing dick 
switch provided, which simulates the closing of 
the dock's signal contacts. The whole assembly 
can be mounted in a custom clock case. 

A10078.$19.95 

ANALOGUE CLOCK 
HANDS SET. 3 different types 




A10082 A10086 A10090 

$1.95 $1.95 $195 

TJ1 

An electronic Counter 
Module with 5-digit 
LCD display. The 
display increases by 

1 every time a positive- [3 _____ 

going edge is applied to pin 3. A reset is 
available, and a tone output which can drive a 
piezo sounder directly and bleeps on every 
count and on reset. Square wave output at 
512Hz and 32768Hz are also provided. 

Count Range: 00000 to 99999 (resets to 
00000 after counting 99999) 

*1 to 1.5 input Voltage, "Min. imput pulse 
<100ps *2pA standby "32.768KHZ ‘Max imput 
Frequency 7Hz 

Overall Size: 68 x 35 x 24 mm 
A plastic bezel is available for use with this 
module, size 68 x 35 mm and increases the 
overall depth of the module to 27mm. The 
module requires a 1.5V AA cell (not supplied). 

COUNTER.. A10070.$39.95 
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NEW FROM WELLER 


^THE CORDLESS, REFILL ABLE, BUTANE ^ | 
GAS POWERED, SOLDERING TOOL. 
GIVES YOU THE FREEDOM TO DO 
SOLDRING REPAIRS ALMOST 
ANYWHERE! 




PORTASOL C1C 

[ Cordless Refutable Butane 
Gas Powered Soldering Tool. 

The take anywhere Soldering tool! 

Just fill the tool with standard Butane lighter 
fuel and take it anywhere. This sturdy single 
setting iron is ideal for hundreds of do-it- 
yourself solder repairs. Has a Safety cut off 
switch and built-in cap flint forquick & easy 
ignition. Up to 35 watts. Temperaure range up 
| to 375°C. 

Easy interchangeable screw-in tips. Includes 
Model C-2 Chisel tip. 


ROO IRVING ELECTRONICS ROO IRVING ELECTRONICS 
ROD IRVING ELECTRONICS ROO IRVING ELECTRONICS 

-“l;s 



T12600....$39.95 


PORTASOL Model P-1 
CORDLESS-REFILLABLE 
BUTANE GAS POWER’D 
SOLDERING TOOL. 

Designed for craftsmen and professionals 
requiring micro-precision soldering with 
adjustable power equivalent to 60 watts.Butane 
gas power lets you solder those hard-to-get-to 
jobs with cordless freedom. The Portasol has 
over 40 engineered component parts for safety, 
precision, and power. It liminates all risk of 
leakage current to sensitive circuits allows anti- 
• static soldering. 

The Portasol can be used continually for up to 
90 minutes after a single refill of butane gas. 

I • Temperature regulator allows variable control 
for precision 

soldering and heating. Provides the equivalent 
of 10-60 watts. 

• Intergrated catalytic converter provides safe 
flameless combustion. 

Capable of melting solder in less than 40 
seconds. 

• Lightweight ergonomically designed to help 
eliminate operator fatigue 

I • Built-in flint igniter provides fast and 
convenient ignition for your portasol. 
•Soldering tips are iron plated for long life and 
can be easily replaced or changed.Safety shut¬ 
off: ignitor cap automatically turns off when 

replaced. T12637.$58.95 



PORTASOL P-1 K CORDLESS, 
REFILLABLE, BUTANE GAS 
POWERED SOLDERING TOOL 
KIT. FOUR TOOLS IN ONE 

• Soldering Iron (PORTASOL P-1): 1.0mm fine 
point soldering iron tip.Perfect for soldering 
jobs requiring pinpoint accuracy. 

• Blow Torch: Ideal for brazing and 
silver soldering. 

• Hot Blower: Produces a focused, flameless 
heat for shrink tubing and plastics welding. 

• Hot Knife: Just the tool for cutting and 
cauterizing synthetic rope and plastics. 

• Comes in a rugged plastic storage case with 

safety stand. T12639.$109.95 


ROD IRVING ELECTRONICS NOW 
SELLS A BRAND NEW FASTER RANG I 
OF HIGH SPEED DATA & FAX DATA 
MODEMS 


The Executive Series 
96M 

9600 BPS (V.32) 

4800 BPS (V.32) 

2400 BPS (V. 22 bis) 

1200 BPS (V.22) 

300 BPS (V.22) 


MAESTRO] 

MODEMS 


BELL 212A (1200) & BELL 103 (300) 

ERROR CORRECTION MNP2-4/V.42 
DATA COMPRESSION MNP 5/V.42 bis 
ENHANCED "AT* COMMAND SET 
NVRAM STORAGE 
CONSTANT SPEED INTERFACE 

NTERNAI _XI9006...$399.00 

EXTERNAL. X19007...$499.00 
144M 

14400 BPS (Bits Per Second) V.32 bis 
12000 BPS (V.32 bis) 

9600 BPS (V.32) 

4800 BPS (V.32) 

2400 BPS (V.22 bis) 

1200 BPS (V.22) 

300 BPS (V.22) 

BELL 212A (1200) & BELL 103 (300) 

ERROR CORRECTION MNP2-4/V.42 

• DATA COMPRESSION MNP 5/V.42 bis 
ENHANCED 'AT" COMMAND SET 
NVRAM STORAGE 

CONSTANT SPEED INTERFACE 

INTERNAL. X19001..$449.00 
EXTERNAL. X19002..$549.00 
144FM 

• 14400 BPS (Bits Per Second) V.32 bis 

• 12000 BPS (V.32 bis) 

•V.17 FAX 14400 BPS 

• 9600 BPS (V.32) 

• 4800 BPS (V.32) 

• 2400 BPS (V.22 bis) 

•1200 BPS (V.22) 

• 300 BPS (V.22) 

• BELL 212A (1200) & BELL 103 (300) 

• ERROR CORRECTION MNP2-4/V.42 

• DATA COMPRESSION MNP 5/V.42 bis 

• ENHANCED "AT" COMMAND SET 

• NVRAM STORAGE 

• CONSTANT SPEED INTERFACE 

INTERNAL ...X19004..$499.00 
EXTERNAL. X19005..$599.00 

PLEASE NOTE: Maestro Modems are such good 
value for money that we supply against your 
demand (sometimes we can supply ex-stock) 


NEW BOOKS 


WE HAVE OVER 60 DIFFERENT BOOK 
TITLES ON ELECTRONICS & 
COMPUTERS 

USING PC TOOLS.8.$61.95 

USING ACCESS.$59.95 

USING MS DOS 6.$59.95 

QUICK REFERENCE 1.2.3 FOR DOS 

RELEASE 2.3.$19.95 

QUICK REF. FOR MS DOS 6 ... $19.95 

EASY DOS 6. $24.95 

EASY EXCEL.$24.95 

EASY WINDOWS 3.1.$24.95 

EASY WORD FOR WINDOWS..$24.95 

EASY WORDPEFECT 5.1.$24.95 

INTRODUCTION TO 

NETWORKING.$51.95 

10 MINUTE GUIDE TO: 

MS DOS 6 
WINDOWS 3.1 
1.2.3 REL. 2.4 
EXCEL 4 FOR WINDOWS 
WORDPERFECT 5.1 JUST $19.95 each 
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2 TONE 
ALARM 

MODULE __ 

If your looking for an ear catching alarm that 
produces a melodic 2 tone sound that packs quite 
a punchfor its size, then this is the module for 
you. It is designedfor those times you need an 
"easy on the ears" sound. It's a great alarm 
for thinga such as a water level monitor.or 
automotive gauge monitor. This module uses eay 
to get parts and can be built in a couple of houra. 
Sil Chip Jan 1991. 

K10095 .$9.95 


KNIGHTRIDER 
LED SCANNER 

This little kit is a lot of fun. 

If you have ever seen the television show ''Knightrider" 
you will probably remember the front of the computer¬ 
ised car which has a row of red lights moving back and 
forth supposedly scanning the ares. Well now you can 
•imply make a row of 20 light emmrting diodes which 
scan back and forth. Place it on the kids bike or 
skateboard 

or on the front of a radio controlled car. 

It uses cheap and readily available ICs, a 555 timer and a 
4017 decade counter. 

You could even use it as visual deterrent to thieves by 
placing it on a burglar alram. Sil Chip Nov '88 
*10135.$17.95 


TEST METER 
MEASURES 
RESISTANCE FROM 
100 OHMS DOWN 
TO 0.005 OHMS. 

This little device allow* you lo measure a low.value 
resistance that ordinarally could'nt be meaaured with i 
standard multimeter 
(ET1 158) ETI Nov 1981 

K10295..$29.95 




VIDEO RF 
MODULATOR 

This modulator has many applications in such things as 
video games, TV pattern generators, etc. It features a 
very stable oscillator and low modulation distortion. 

It s great for modulating a computer's video output onto a 
suitable "RF carrier produced by an oscillator operating 
on an unused TV channel frequency. Giving you a cheap 
visual display unit 
(ETI 760) ETI October 1981 

K10320.$ 17 . 95 



1GHz 

FREQUENCY 
COUNTER 

Did you look at our latest 50MHz frequency counter 
design longingly (because of its low cost), but finally 
decide against it because you either need more 
resolution and or operation at higher frequencies? 

Well, here's its big brother' of that design, offering 
seven digits of resolution and operation up to 1GHz. 
Despite this higher performance the emphasis is still on 
good value for money though - infact there probably 
tan't a cheaper way to get yourself a 1GHz frequency 
counter. 

(LA. APRIL 93) 

K10380.$165.00 



LOW COST . 
TEMPERATURE 
PROBE 

An easy to build probe design which adapts a 
multimeter or an electronic voltmeter into a general 
purpose thermometer. It uses easy to get components 
and ia also suitable for building into other projecta 
where they require temperaturesensing.lt’s ideal for 
measuring heatsink temperatures, how hot it gets inside 
your car 

or even checking the temperature in 
the wine cellar. 

K10215.$19.95 



TEMPERATURE 
ADAPTOR FOR 
YOUR MULTIMETER 

A simple add-on project which extends the functions ol 
your multimeter to the measurment of temperature. It is 
particularly suited to digital multimeters. It can be used 
to measure temperature over the range from -55°C to 
♦150°C with an accuracy of 0.5°C or better. 

(ETI 153 ETI June 1983) 

K10300.$24.95 



BUILD THIS 
SNEAKY ANTI¬ 
THEFT DEVICE 
’’CAR IGNITION KILLER’ 

This great little kit is designed to frustrate any car theif 
into leaving the car and running off. Most of todays 
burglar alarms are fine except that they are easily 
circumvented. 

This kit can be simply fitted to the car and is cheap and 
effective. 

After the thief has started the car the Car Ignition 
Killer'' literally makes the engine die in a matter of 
seconds. (EA 84 AUI FEB 84) 

K10310.$22.95 



HEADPHONE 

AMPLIFIER ^ 

If you play any electrical musical instrument then this 
is the kit for you! 

Practice for hours without upsetting others or use it to 
monitor your own instrument in the midst of a noisy jam 
session. It s an economical way for low budget bands to 
derive more pleasure from thier sessions. 

K10315 EA Feb 1984.$34.95 
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RS232 FOR 
COMMODORE 64 
INTERFACE 

A simple project to give your Commodore RS232 
compatibility with other hardware. 

(ETI 1606 JULY 86) 

K10330...$24.95 
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UNIVERSAL POWER 
SUPPLY 

Low Cost Circuit give 
+15V, -15V or ±15V 

This small board enables you to obtain +15V, -15V or 
±15V DC from a number of different transformer and 
rectifier combinations. It s one PCB pattern you can use 
in four different ways to obtain 15V. 

Silicon Chip Aug 1988 

K10125..$ 12 .95 



THE SCREACHER CAR 
BURGLAR ALARM 

A low cost car alarm designed with a new deterrent 
strategy. 

Instead of using the alarm to try to draw attention of 
passers-by to the felony in progess this alarm sounds 
inside the car, to deafen the thief and make it too 
uncomfortable to proceed 
with stealing the car! 

(EA AUG 1986) 

*10145.$36.95 



CONTROL YOUR 
TAPE RECORDER 
WITH THIS VOICE 
-OPERATED RELAY 

Thi* versitle voice operated relay (or VOX) can be uaed 
to control a tape recorder or a transmitter or even a 
slide projector. It can be used with a high or low 
impedance microphone, or a high level sorce such as a 
tape recorder. It avoids the need to use the press to 
talk switch on the microphone everytime you wish to 
speak. By using this kit the tape recorder will activate 
only when there is something to be recorded and will 
not leave long gaps between recorded segments. 

K10305.$19.95 



15W. 12-240V 
INVERTER 

This 15W inverter is ideal for operating low power AC 
equipment from a 12V battery. It's based on the popular 
40W inverter and is ideal for use with camcorder 
battery recharges and telescopes drive. 

(S.C. JUNE 92) 

K10375.$49.95 





CAM CORDER 
MIXER KIT 

Jazz up your home video's by mixing in some 
background music from either CD or tape. This simple 
2-channel mixer runs off a 9 Volt battery, uses only one 
coilmen 1C & can be built in a couple of hours. 

(S.C. MARCH 93) 

K10340.$29.95 
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there^nothing better than building it yourself. 



TRANSISTOR TESTER 

Have you ever desoldered a auapect tranalator only to 
find that it checka OK? trouble ahooting exercises are 
often hindered by thie type of false alarm, but many of 
them could be avoided with an "in-circuit" component 
teater, such as the EA Handy Tester. (EA Sept ’83) 03TT8 

K10080.$22.95 


PLAYMASTER 
300W 

AMPLIFIER 

Thl* modul* wll deliver up to 200 wette Into an 8ohm 
load. Comprehenalva protection la Included and a printed 
circuit board bringa It all together In a rugged eaey-to- 
build module. It can be built in either fully- 
complementary or quaei-compiementary versions, so 
output transistor shortages should be no problem at all. 
(80pa6) (EA July *80) .. 

K10085.$109.00 
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SOLAR GENERATOR 

The ET1-569 Solar charger is designed to charge any 
standard 12 V lead acid car battery In any area where 
mains power is unavailable. It is ideal for remote data 
acquisition stations, caravans and boats. 

Of course there are other solar chargers around, but 
these are extremely expensive. With the ETI-569 the 
emphasis is on simplicity and cheapness. 

K10005.$13.95 




BALANCED INPUT 
DIFFERENTIAL PREAMP 

This versitile little preamp has a host of applications in 
the audio-and-beyond range, not the least of which 
would be as a balanced mic preamp. 

(ETI461 Dec'82 ETI) 

K10070.$19.95 


GENERAL PURPOSfc 

PREAMPLIFIER 

A general purpose stereo preamplifier using a single 
LM382 1C which can be tailored for use with magnetic 
pickups, tape recorders, and microphones by changing 
a few components 

(ETI445) (ETI July’76) ^ _ _ _ 

K10055.$14.95 



GENERAL PURPOSE 
AMPLIFIER CLASS B. 

One of the handiest "tools" for the electronics 
experimenter is a genuine purpose audio amp. Thie 
module will work from a wide range of supply voltages, 
has very good sensitivity, is robust, reliable and easy to 
build toot 

(ETI 453) ETI April ’SO) 

K10065.$14.95 
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50W AMPLIFIER MODULE (ETI 480) 

Use these high performing modules In band amps, P.A 

even HiR’s. , 

Very simple to build and work because everything a on 

the one pcb. 

Heatsink optional extra . _ 

K10040.$27.95 

100 W AMPLIFER MODULE (ETI 480) 

Similar to the above module but this one is 100 watts of 
power. 

Heatsink optional extra 

K10045.$32.95 



ELECTRIC FENCE KIT 

Main to battery powered, thie electric fence controller is 
both inexpensive and versitile. Based on an automotive 
ignition coil, It aould prove an adequate deterrent to all 
manner of livestock. Additionally ifa operation conforms 
to the relevant clauses of Australian Standard 3129. (EA 

Sept *82 ) 82ef9 

K10110.$23.95 


MIKE PRE AMH 

High quality transformers for 
matching balanced microphones Into 
unbalanced Inputs are quite 
expensive. This simple preamplifier 
will accept balance inputs directly. 
(ETI May 77, ETI 449) 

K10060.$ 1495 
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ELECTRIC FENCE 
CONTROLLER 

Restore the diaclpiine to the farm or allotment with this 
new electric fence controller. It features higher output 
power and lower current drain than the previous design. 
(EA Dec. ‘05, 85ef11) 

K10115.$61.95 



DISCOLITE 

This kit makes your 
lights do amazing 
things. With 4 light channels controlled by 4 separata 
audio channels. Eg. Forward, reverse, auto reversing 
chaser patterns, alternating light patterns, adjustable rate 
for light patterns, simultaneous strobe on all four 
channels. Plus many more features! (Sil Chip July 1988) 

K10130. .$155.00 



RGBI to PAL 

ENCODER/ 

MODULATOR 

Here's the design for a low coat RGBI to PAL video 
encoder and RF modulator, suitable for use with an IBM 
or compatible computer fitted with a colour graphics 
adaptor (CGA). By providing a modulated RF signal on 
a suitable television channel, it allows a standard 
colour T.V receiver to be used as a colour monitor for 
games etc. E.A August ’89. 

K10335.$49.95 




KARAOKE 

BOX __ 

It's time to bring out those hidden talents that you ve 
always known were there. With this project you can 
remove the lead vocal from almost any recording and 
replace It with your own via a standard microphone. It a 
a great way to live up a party. 

EA. November 91. 

K10345.$27.95 


HIGH ENERGY 
IGNITION SYSTEM 

Is your car still limping along with outdated Kettering 
ignition? What? You're still cleaning points, adjusting 
dwell, checking timer and all that automotive drudgery? 
Now you can fit this High Energy Ignition System and 
forget those tune-up hassles. 

S.C. May '88. 

K10355.$55.00 


PORTABLE 

12V SLA 
BATTERY 

CHARGER __ 

Thl* aimpl* p*o|*ct »llow» you to roch*tfl# 12V *o*.od 
lead batteries from your car. It uses only one low-coat 
1C and charges at a constant 13.0V. 

S.C. July '92 

K10370..$24.95 



NICAD 
BATTERY 
DISCHARGER _ 

Are you having battery problems with your video 
camera or mobile phone? This low coat device will solve 
your problems. It will correctly discharge a nicad battery 
so It can be recharged to full capacity. EA October 92. 

K10365.$27.95 



TOUCH 

LAMP 

DIMMER 



Are you still persevering with one of those okJ knob type 
dimmers? You are! Well get Into this Touch Lamp 
Duimmer. You can turn your lights on and off or dim them 
|ust by touching the decorative plate. 

S.C. June. 

K10185.$33.95 


ROD IRVING ELECTRONICS 

MELBOURNE: 48 A'Beckett St City. PJ»: (03) 663 6151 

NORTHCOTE: 425 High SL Northcote Ph: (03) 489 8866 
SYDNEY: 74 Parramatte Rd. Stanmore. Ph: (02) 519 3134 
MAIL ORDER: 56 Renver Rd. Clayton. Ph: (03) 543 78771 
OAKLEIGH: 240C Huntingdale Rd, Ph: (03 562 8939 
ADELAIDE: 241-243 Wright SL City Ph: 08 211 7200 
BOX HILL: 1031 Maroondah Hwy, Ph: (03) 899 6033 
TOLL FREE MAILORDER HOTLINE: 008 33 5757 
RIE BULLETIN BOARD: (03) 562 7903. 

(For Specials, tips and support.) 

Tax Exempt Sales (03) 543 2166. 
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Construction Project: 


An Insulation 
Resistance Tester 


Srif£S nd !f v .® r f' hundre 1 d dollars on an insulation resistance tester (or megger as some oeoDle 
Sn to ^ Tcoi d oo hlS 0n ?. lt has a genuine 500V DC out P ut across a 1M ohm load which means ft 
Si model . AS 3000 speciflcat,ons - 11 also has a low ohms facility, and costs a fraction of a commer- 


by PETER PHILLIPS 

Before we start, let’s clear up what we 
are going to call this project. Is it a Meg¬ 
ger or an insulation resistance tester? In 
fact, they’re the same thing, except 
‘Megger’ is strictly a brand name. Most 
people call an insulation resistance tester 
a megger, in the same way we call a 
ballpoint pen a biro. So because megger 
is easier to say (and write) we’ll stay 
with the trend. 

Having said that, now let’s clear up 
what a megger is, as electronics tech¬ 
nicians will probably have different 
opinions to an electrical contractor. 

The main use of a megger is to test a 
power wiring installation to check that it 
conforms to the AS 3000 standards. 
Here, a megger is used to check the in¬ 
sulation resistance between live conduc¬ 
tors and earth, by applying a DC test 
voltage (usually 500V DC) to the circuit. 
Any leakage current that flows in the 
circuit as a result of the test voltage is 
indicated by deflection of a meter 
pointer. The meter is calibrated in ohms 
rather than current, as this is a more use¬ 
ful indication. 

There are other uses for such a device, 
such as measuring the leakage resistance 
of a motor, capacitor, heating element 
and other mains operated equipment. In 
fact, most electricians involved in wiring 
installation and appliance repair own a 
megger. In electronics, a megger can be 
used to measure the leakage resistance 
of capacitors, transformers, appliances 
and so on. 

But these days, there’s another 
feature found on most meggers — the 
ability to measure a low resistance. The 
Australian wiring standards specify the 
maximum allowable resistance of the 
earthing conductor in a wiring installa¬ 
tion, so it makes sense to include a low 
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CAUTIOH 

This project can produce haz¬ 
ardous voltages of up to 900V. 
Take extreme care during its con¬ 
struction and use. 


resistance testing facility on an instru¬ 
ment used to measure insulation resis¬ 
tance. After all, both tests should be 
carried out before the installation is con¬ 
nected to the mains. 

Before solid-state electronics came 
along, meggers were a rather mechanical 
affair, involving a hand-operated DC 
generator (to produce the test voltage) 
connected to a meter. 

These days, the DC generator has 
been replaced with an electronic con¬ 
verter, powered by batteries. And 
you’d think designing such a device 


would be relatively easy. Not so, as 
we’ll explain... 

Meeting AS 3000 

Over the years, there have been a 
number of insulation resistance tester 
designs presented in magazines, with 
varying success. To explain the 
problems, first we need to look at the AS 
3000 requirements. For those who aren’t 
sure, AS 3000 covers those rules per¬ 
tinent to fixed electrical wiring. 

Developed by the Australian Stand¬ 
ards, the rules are presented in a publica¬ 
tion (AS 3000 Wiring Rules) that’s 
updated every so often. The latest edi¬ 
tion is 1991, although the rules I’m 
going to refer to here haven’t changed 
since the last edition. 

Here’s a summary of what AS 3000 
has to say about testing an electrical in¬ 
stallation. For those with the manual, it’s 
AS 3000 Rule 1.5: 
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Clause 1.5.1 says Electrical installa¬ 
tions shall be tested and checked before 
being placed in service and after 
modification to verify proper execution 
of the work in accordance with this 
Standard. Compliance with this Stand¬ 
ard requires a number of tests, in¬ 
cluding the tests specified in Clauses 
15.2 and 153. 

Clause 1.5.2 is about insulation resis¬ 
tance, and has a number of sub-clauses. 
However, the important one is 1.5.2.1, 
which (after Plain Englishing and rear¬ 
ranging) says: The insulation resistance 
between a live conductor (or live part) 
and earth is to be measured by applying 
a direct current at a voltage of500V (for 
a circuit where the working voltage 
doesn’t exceed 250V). For other cases 
the DC test voltage is 1000V. 

Clause 1.5.2.2 says: The insulation 
resistance between all live conductors 
connected together and earth, either of 
the complete installation or of any part 
thereof, measured with all fuse elements 
in place and all switches on shall be not 
less than 1 megohm. 

So there’s the important values: 500V 
DC and 1M ohm. In other words — and 
this is the difficult bit — the megger 
should deliver close to 500V if the resis¬ 
tance of the circuit being tested is 1M 
ohm. That is, we need an output power 
of 250mW. As well, the meter scale 
should have the 1M ohm graduation in 
an uncrowded part of the scale. Now 
let’s go on... 



This shot shows how everything fits inside the case. The battery pack is held in 
place with a large rubber band , held to the case with cable clamps. 


Clause 1.5.2.4 is about heating ele¬ 
ments which, when new, often have a 
fairly low resistance between the ele¬ 
ment and the case. AS 3000 allows this 
to be as low as 10k ohms. 

There’s more to all this, and the rules 



Here's a close up ofthePCB In the prototype. You might want to refer to this when 
assembling the board. 


go on at length about what to do if 
there’s electronic devices connected as a 
part of the fixed installation and so on. 
They also state that: The insulation 
resistance between all live conductors 
enclosed in a busway and earth shall not 
be less than 0.2M ohm. 

Therefore, for a megger to be useful 
for AS 3000 testing, the meter scale has 
to have clearly visible markings for 1M, 
200k and 10k ohms. Previous designs 
often boasted an ability to measure resis¬ 
tance values of 100M ohm, but paid lit¬ 
tle attention to measuring values 
specified by AS 3000. 

The next test in Section 1.5 is the 
resistance of the earthing run. The im¬ 
portant rule here is clause 1.5.3.3, which 
is for the MEN (main earth neutral) ear¬ 
thing system. It says: 

(a) The resistance from any point on the 
installation required to be earthed to the 
point where the main earthing conductor 
is connected to the neutral conductor 
shall be: 

(i) low enough to permit the passage of 
current necessary to operate the circuit 
protective device; or 

(ii) 2 ohms, which ever is the lesser. 

(b) The resistance from the earthing 
electrode to the point where the main 
earthing conductor is connected to the 
neutral conductor of the supply system 
shall not exceed 2 ohms. 

So the next important resistance figure 
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here is 2 ohms. In our project, a separate 
meter is used to display the low ohms 
values, and 2 ohms is about 75% FSD. 

So, to be useful, an insulation resis¬ 
tance tester must be able to meet these 
specifications. Anything less is not just 
inferior — it’s virtually useless. 

The project 

This design is the result of a lot of 
effort by the development team at Oat- 
ley Electronics. Initially, the circuit 
started out as an inverter with a voltage 
multiplier. Powered by a single 9V bat¬ 
tery, this design could certainly produce 
500V DC, but when connected across a 
1M ohm resistor, the voltage dropped to 
less than 200V. 

This was obviously no good, but 
before redesigning the circuit, some 
checks were made of commercial testers 
to see what they could do. Most testers 
(electronic and hand generator types) 
have an open-circuit voltage of around 
530V DC, which drops to 480V or so 
across a 1M resistor. When loaded with 
a 10k resistor, the output voltage in all 
cases is quite low — less than 100V DC. 

Using these figures as a guide to per¬ 
formance, the team started again and the 
result is this project. An important part 
of the design criteria was cost, and al¬ 
though the parts cost less than $25, this 



This is the scale used on the meter 
fitted to the prototype. It’s reproduced 
here full size. 

project actually out-performs some com¬ 
mercial testers. 

For instance, if the open-circuit volt¬ 
age is set to 550V DC, it will be 500V 
DC across a 1M resistor. And that’s the 
required test voltage for a 250V AC cir¬ 
cuit This output voltage is maintained 
even if the 9V battery voltage drops as 
low as TV. 

The low resistance measuring section 
operates by pumping up to 25mA DC 
into the circuit under test. This value of 
current will sort out bad connections far 
better than a typical ohmmeter, as the 
usual test current is not high enough to 
‘wet’ the connections. This facility is 
ideal for checking the winding resis¬ 


tance of a 240V motor, and other low 
resistances. 

As you can see from the lead picture, 
the tester has two meters, one for the 
high resistance and another for the low 
resistance. The meter movement is ac¬ 
tually a VU meter from a stereo tape re¬ 
corder, and is ideal here as it’s 
compact and cheap. The only thing you 
need to do is fit a scale over the existing 
VU scale. 

Now let’s look at the circuit... 

The circuit 

The circuit is basically a DC-DC con¬ 
verter, where the logic gates form an os¬ 
cillator that drives MOSFETs Q1 and 
Q2. The AC output of transformer T1 is 
rectified and stepped up by a voltage 
doubler, using diodes D1 and D2. The 
converter is regulated to maintain the 
DC output voltage under loaded condi¬ 
tions or if the battery voltage falls. 

Gate ICld, R1 and Cl form an oscil¬ 
lator that relies on the Schmitt action of 
the gate to operate. The frequency of this 
oscillator is about 300Hz. 

The oscillator output is applied via the 
three cascaded gates IClc, IClb and 
IC2c to MOSFET Q2. The overall in¬ 
verting action of these three gates means 
that Q2 is switched on when the oscil¬ 
lator output is low (0). The output from 
the oscillator is also applied via two cas¬ 
caded gates ICla and IC2d to MOSFET 
Ql. The dual inverting action of these 









































































two gates means that Q2 is switched off 
when the oscillator output is low. There¬ 
fore, only one MOSFET is on at a time, 
giving a push-pull switching action. 

When Q1 is on, current flows from the 
supply to ground via the top half of the 
primary winding of Tl. When Q2 is on, 
current flows in the bottom half of the 
winding. The direction of these currents 
are opposite and because they are 
switching on and off at 300Hz or so, an 
AC voltage is induced in the secondary 
of T2. 

Notice that gates ICla and IClb are 
controlled by the output of IC2b. When 
the output from IC2b is high, these gates 
are enabled and respond to the output of 


the oscillator. However, when the output 
of IC2b is low, ICla-b are disabled, with 
their outputs high, regardless of the os¬ 
cillator output. Therefore both 
MOSFETs are off. This is how the cir¬ 
cuit is regulated, as we can now explain. 

The AC output of the step-up trans¬ 
former is applied to a cascade voltage 
doubler circuit made up by components 
Dl, D2, C4 and C5. Without regulation, 
the inverter will charge the final storage 
capacitor C5 to over 900V. However, 
when the voltage across C5 reaches 
550V (as set by VR1) the voltage divider 
action of R5, R6 R4 and VR1 produces a 
voltage recognised as a logic high by the 
input of gate IC2b. At this point, the out¬ 


put of IC2b goes low and, as already 
described the MOSFETs are turned off. 

The circuit therefore regulates itself to 
give an unloaded output voltage of 
around 550V. This voltage will fall to 
500V or so under load, but the regula¬ 
tion prevents an excessively high un¬ 
loaded voltage. . , 

The regulated DC voltage is coupled 
to the test circuit via meter Ml and as¬ 
sociated components. Any current flow¬ 
ing in the circuit under test is indicated 
by the meter. The meter is calibrated 
with VR2, which is adjusted for full 
scale deflection when a short circuit is 
applied to the output terminals. 

The low resistance section is inde¬ 
pendent of the rest of the circuit and is 
supplied with 5V DC via three-terminal 
regulator IC3. The 5V supply also 
powers the CMOS gates, which draw 
negligible power anyway. 

When pushbutton PB1 is pressed, the 
9V battery is connected to the circuit 
and, if VR3 is adjusted correctly, meter 
M2 will read full scale. If the battery 
voltage falls below 7V or so, the 2V 
headroom needed by IC3 will be ex¬ 
ceeded, and its output voltage will 
fall below 5V. The pointer of M2 will 
therefore drop below full scale, giving 
an indication that the batteries need 
changing. When a resistance is con¬ 
nected to the low ohms terminals, some 
of the current normally flowing in M2 is 
diverted through this resistance. A short- 
circuit at the terminals will divert all the 
current, giving zero deflection of the 
pointer. Higher values of resistance 
divert less current, with a subsequently 
higher reading. 

Construction 

As the photos show, the unit is very 
simple to build. The choice of case is up 
to you, limited only by the space re¬ 
quirements of the battery pack, the trans¬ 
former and the PCB. 

Construction of the PCB is straightfor¬ 
ward. There’s one link near Ql, which is 
best fitted before fitting Ql. Otherwise 
follow the layout diagram in Fig.2. 
Make sure the polarity of the electrolytic 
capacitors and the diodes is correct, and 
that you use 1W resistors for R7 and R8. 
Also, check that Ql and Q2 are fitted as 
shown in the layout diagram, with their 
metal tabs towards R4. 

Once the board is assembled connect 
the rest of the components. Notice that 
the pushbutton is in series with the bat¬ 
tery pack. Make sure you get the polarity 
of the battery pack correct, as there’s no 
reverse polarity protection in the circuit. 

You’ll need to cut a rectangle for the 
meter movement in the front panel of the 
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CMOS ICs and the MOSFETs, to prevent damage due to electrostatic disch g . 
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case. The meter can be fixed to the panel 
with double-sided tape. Also drill holes 
for the terminals and the pushbutton. 

Testing 

It’s most important to realise that this 
circuit can deliver a high voltage at quite 
substantial currents. It can therefore give 
a nasty shock — so be careful! 

After you’ve completed and check¬ 
ed the assembly and wiring, fit six 
size AA batteries to the battery pack. 
Also set all the pots half way, especially 
VR1. You might like to monitor the cur¬ 
rent taken from the battery, to confirm 
the circuit is working correctly. You 
should measure a current of between 
50mA to 100mA taken by the circuit 
when it’s unloaded. The current might 
vary considerably, due to the regulating 
action of the feedback. 

Connect a voltmeter to the high 
resistance terminals and adjust VR1 to 
give 550V DC on no-load. Then con¬ 
nect a 1M ohm resistor across the ter¬ 
minals and confirm the voltage is around 
500V. If not, readjust VR1 accordingly. 

If as a result you find the unloaded out¬ 
put voltage is much higher than 550V, 
you probably have a mistake in your 
construction. 

As a guide, the prototype takes around 
140mA when a 1M ohm load is con¬ 
nected. Again this current will vary 
somewhat. If all is working correctly, 
connect a short-circuit across the output 
terminals and adjust VR2 to give full 
scale deflection (zero ohms) for Ml. 

The final adjustment is VR3. Here you 
simply adjust this pot so the pointer of 
M2 (low ohms meter) is at full scale 
deflection (maximum ohms) when 


there’s nothing connected to the low 
ohms terminals. Then fit a scale to the 
meters. The artwork used for the 
prototype is shown in Fig.3. Either use it 
directly, via a photocopier, or as a guide 
to making your own. 

Using the megger 

To use the tester to measure insula¬ 
tion resistance, simply connect the test 
leads (from the 500V terminal and 
common) to the circuit and press the 
button. Check that the 9V battery is 
OK by noting that the low ohms meter 
reads full scale. Obviously the circuit, 
appliance or device under test should 
be disconnected from any power 
source during the test. 

The AS 3000 rules give some more 
guidance on the correct use of a megger. 
For instance, when testing fixed wiring 
as defined by clause 1.5.2.2, all applian¬ 
ces, lamps and other consuming devices 
as well as busways may be disconnected. 
In general, a mains operated appliance 
should not have a leakage resistance to 
ground of less than 1M ohm. However, 
you may not want to test all types of 
appliances with a megger, especially 
those containing electronics. 

To get around this, AS 3000 says: 
Where electronic devices are installed as 
part of the fixed installation, the insula¬ 
tion resistance test shall be carried out 
between active conductors and earth 
and between neutral conductors and 
earth, both tests being carried out with 
the neutral conductor disconnected from 
the MEN system. 

This refers to devices like light dim¬ 
mers, fan speed control units and the 
like. However, if terms like MEN and 


PARTS LIST 

Resistors 
All 1/4W: 


R1 
R2,3 
R4 
R5,6 
R7,8 
R9 
R10 
R11 
R12 
RV1.2 
RV3 


Capacitors 


390k 
47 ohm 
4.7k 
1M 

47k, 1W 
100k 
82 ohm 
470 ohm 
10 ohm 
10k trimpot 
100 ohm trimpot 


Cl 22nF ceramic 

C2 3.3nF ceramic 

C3 1 00u F/25 V electrolytic 

C4,5 0.33uF/630V polyester 

C6,7 10uF/25V electrolytic 

Semiconductors 

[C1.2 4093 CMOS quad Schmitt NAND 
IC3 78L05 5V regulator 

Q1,2 MTP3055 N channel MOSFET 

D1-D2 1N4007 power diodes 
Miscellaneous 

Silk-screened PCB, 65 x 78mm; trans¬ 
former, coded OEMEG-TR; twin VU 
meter movement; 3 x 4mm sockets (two 
red, one black); normally-open pushbut¬ 
ton; battery clip; 6 x AA 1.5V batteries 
and holder; suitable case; nuts and 
bolts; tinned copper wire; hook-up wire. 
This project is copyright to Oatley 
Electronics. 

Kits of parts for the project are available 
from: 

Oatley Electronics 
5 Lansdowne Parade, 

Oatley West, NSW 2223. 

Phone (02) 579 4985 
Postal address (mail orders): 

PO Box 89, Oatley West NSW 2223. 

PCB and all on-board components, in¬ 
cluding meter and transformer...$30 
Case (as used in prototype)...$15 
Remaining hardware (pushbutton, bat¬ 
tery holder etc)...$5 
Post and Packing...$4 



The artwork of the 
PCB, reproduced 
full scale for 
individual readers 
wanting to make 
their own. The 
design is copyright 
to Oatley 
Electronics, and 
won't be available 
from other 
suppliers. 
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fixed wiring are unfamiliar, you should 
perhaps leave this type of testing to an 
electrician. Instead, use the megger to 
test the leakage resistance of motors, 
capacitors and so on. Obviously any 
capacitor or appliance being tested with 
this device should have a working volt¬ 
age greater than 550V DC or 240 AC. 

One feature not on this project, but 
usually found on a commercial megger, 
is an output test voltage of 1000V. This 
test voltage is for three-phase circuits 
(415V between phases). 

It was decided not to include this 
facility, as apart from adding to the 
cost of the project it is unlikely to be 
useful to many EA readers. As well, 
having 1000V at the press of a button is* 
likely to create its own special hazards 
— which most readers would probably 
sooner do without ♦ 
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SHOP: GRND. FLR., 289 LATROBEST., MELBOURNE, VIC. 3000 
OFFICE: 1ST. FLR., 289 LATROBE ST., MELBOURNE, VIC. 3000 
MAIL ORDER & CORRESPONDENCE: TO OFFICE ADDRESS. 

PHONE:(03)602-3499 FAX:(03)670-6006 


ELECTRONICS & 
COMPUTER SUPPLIERS 


FREE CALL MAIL ORDER HOTLINE (008)335-901 

ACN 007 296 924 ALL MAJOR CREDIT CARDS WELCOME 

NORMAL PRICES CHARGED UNLESS AD PRICES QUOTED. ERRORS & OMMISSIONS EXCEPTED 

SHOP HOURS: MON. - THURS. 8:30-5:30 / FRI. 8:30-8:00 / SAT. 9:00-1:30 


POSTAGE RATES 


$1.00 - $9.99 
$10.00- $24.99. 
$25.00- $49.99. 
$50.00- $99.99. 
$100.00- $199.99. 
$200.00- $499.99 . 


$3.00 

$3.50 

$4.50 

$6.00 

$7.00 

$8.00 


$500.00 PLUS . FREE 

DOES NOT APPLY TO COMPUTER SYSTEMS 
ONLY SMALL ITEMS W1L BE SENT BY POST 

CARRIER CHARGE: METRO MELB $7.00 
COUNRTY VIC & INTERSTATE $12 00 
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COMPUTER SYSTEMS 

386SX-33MHZ. $1490 

386SX-40MHZ. $1495 

386DX-40MHZ i28K cache . $1580 

386DX-40MHZ 128 K cache 

UPGRADABLE TO 480 /1 X OPTI LOCAL BUS . $1 725 

486SX-33MHZ. $1840 

486SX-33MHZ 258k cache . $1875 

486DX-33MHZ 2 s 6 k cache . $2135 

486DX-33MHZ 256kcache/ 2 x vl-bus .$2150 

486DX2-50MHZ 250 K cache . $2290 

486DX-50MHZ 256K cache . $2385 

486DX-50MHZ 250 K cache / 2 x vl-bus . $2425 

486DX2-66MHZ 256K cache . $2580 

486DX2-66MHZ 250 K cache / 2 x vl-bus .$2610 

N.B.: VL-BUS -> VESA LOCAL BUS 

ABOVE SYSTEMS INCLUDE: 


4M RAM, 120M HDD, 
1.2M FDD, 512K VGA, 
SUPER VGA MONITOR, 
2S/1 P/1 G PORTS, 

101 KEYBOARD, 
FLIP-TOP CASE, 

200W PSU. 

(CASE STYLE MAY VARY FROM 
THAT SHOWN ) 


SYSTEM OPTIONS: 


a 



EXTRA RAM.$65/MEG 

1.44M FDD.$70 

170M HDD IN LIEU OF 120M. $90 

200M HDD IN LIEU OF 120M. $170 

1M VGA CARD IN LIEU OF 512K. $30 

1M VL-BUS VGA CARD IN LIEU. $120 

NON-INTERLACED MONITOR IN LIEU. $100 

MINI - TOWER CASE IN LIEU. $30 

FULL - TOWER CASE IN LIEU. $95 

MS-DOS 6.0.$90 

ALL SYSTEMS ARE ASSEMBLED BY US 
USING TOP QUALITY PRODUCTS. 

2 YEAR WARRANTY ON PARTS & LABOUR 

N.B.: FREIGHT CHARGE ON SYSTEMS; 

$10 FOR METROPOLITAN MELBOURNE. 
$25 FOR COUNTRY VIC. & INTERSTATE. 


VESA LOCAL BUS CARDS 

- THE VESA LOCAL BUS IS FAST BECOMING POPULAR. 

- rT IS SET TO BECOME THE STANDARD SLOT OF THE 
FUTURE. 

- TAKE FULL ADVANTAGE OF YOUR 486 MACHINE. 

1 M CIRRUS VGA CARD (EXP. TO 2M). $175.00 

IDE CONTROLLER CARD. $120.00 

IDE CACHE CONTROLLER (NO R AM SUPPLIED) $360.00 

THESE CARDS COUPLED WITH YOUR VL-BUS 486 
MOTHERBOARDS WILL INCREASE YOUR PRODUCTIVITY. 


MOTHERBOARDS 

386SX-33 $165 

386SX-40.$175 

386DX-40 128K . $259 

386DX-40 128K 

UPGRADABLE TO 484 4 
WITH OPTI LOCAL BUS 

. $399 

486SX-33 $495 

486SX-33 250K . $650 

486DX-33 250K. $799 

486DX-33 258K / VL-BUS $830 

486DX2-50 256K. $965 

486DX-50 256K. $1075 

486DX-50 250K / VL-BUS $1125 

486DX2-66 250K.$1275 

486DX2-66 258K / VL-BUS $ 1295 

ALL BOARDS WITH FULL 
12 MONTH WARRANTY 


HARD DRIVES 


40M IDE. 

. $289.00 

80M IDE. 

. $345.00 

120MIDE. 

. $365.00 

170M IDE. 

. $455.00 

200M IDE. 

. $489.00 

240M IDE. 

. $540.00 

360M IDE. 

. $725.00 


MONITORS 



14" SUPER VGA ,28mm 
WAS $489 
NOW $439 
14" SVGA NON-INTERLACED 
WAS $645 
NOW $549 

15" XGA NON-INTERLACED 
WAS $795 
NOW $775 

1 YEAR WARRANTYIt 

JAPANESE TUBES. 


2 YEAR WARRANTY It 


N.B.: WE ONLY SELL MAJOR 
BRAND VOICE COIL DRIVES. 


PERIPHERAL CARDS 


1 \ 


FLOPPY DRIVES 

1.44M 3.5" FDD.$75.00 

1.2M 5.25" FDD.$90.00 

1 YEAR WARRANTYII 
JAPANESE BRAND 


DRIVE ADAPTORS 

IF YOUR INSTALLING A NEW 
DRIVE INTO YOUR SYSTEM, 

THEN YOU MAY NEED SOME 
OF THESE ITEMS. 

NOT ALL COMPUTER CASES 
HAVE THE APPROPRIATE 
CONNECTIONS OR BAYS. 

3.5 HDD BRACKET.$9.95 

3.5 FDD BRACKET.$8 95 

3.5 DATA ADAPTOR .. $5.95 
3.5 POWER ADAPT ... $4.50 
5.25 POWER Y-ADPT. $4.95 


XT CLOCK . $22 50 

XT/AT SERIAL (1 POP.).. $19.50 

XT/AT PARALLEL.$18.50 

XT/AT GAMES. $18 50 

AT MULTI I/O (2S.1P.1G) $25.00 

AT IDE/FDD.$22.50 

AT IDE/FDD MULTI I/O ....$38.00 
MONO/CGA GRAPHICS ..$45.00 

512K TRIDENT VGA.$75 00 

1M TRIDENT VGA.$85.00 

1 YEAR WARRANTYII 


COMPUTER CASES 

-WITH 200W PSU 
(230W ON FULL TOWER) 


FLIP-TOP 


MINI TOWER 


FULL TOWER 


WERE $95 
NOW $89 
WERE $120 
NOW $115 
WERE $295 
NOW $245 


L.I 

ms 


NO BRAND DISKETTES 

THESE DISKETTES ARE TOP 
QUALITY. AND JUST AS GOOD 
AS SOME OF THE "KNOWN- 
BRANDS 

WHY PAY FOR FANCY PACKAGING? 
COMES COMPLETE WITH LABELS & 



WRITE PROTECT LABELS FOR 5 25 DISKS 


DESCRIPTION 
5.25 360K DSDD 
5.25 1.2M DSHD 
3.5 720K DSDD 
3.5 1.44M DSHD 


1 + 10 + 

$4.75 $4.50 

$8.50 $8.25 

$8.50 $8.25 
?SEE BELOW? 


MEMORY CHIPS 

DRAM 

41256 .$2.95 

44256 .$850 

411000 .$8 50 

1MSIM.$69 00 

4MSIM.$275 00 

CACHE RAM 

M5M5C2568-20 (32K)$19 50 


KEYBOARD 


DOES YOUR 486 MACHINE HAVE A LOCAL BUS SLOT?? 
IF THE ANSWER IS *NO", THEN YOUR MISSING OUT1I 

EVERYONE'S HEARD OF THE I/O BOTTLENECK. BUT WHAT DOES 
IT MEAN? 

ALTHOUGH YOUR 488 IS ZIPPING ALONG AT 33MHz OR MORE, 
YOUR I/O BUS SLOTS ARE RUNNING AT 12MHz AT MOST. 

WITH LOCAL BUS. YOU GAIN TWO ADVANTAGES OVER THE OLD 
ISA BUS. FIRSTLY. IT IS 32 BITS WIDE INSTEAD OF 18 AND MORE 
IMPORTANTLY. IT RUNS AT THE SAME SPEED AS YOUR CPU 
CLOCK. 

DO YOU HAVE A 486 MOTHERBOARD WITHOUT LOCAL BUS? 
WOULD YOU LIKE TO GET ONE WITHOUT SPEHDING 1800 OR 
MORE FOR A BRAND NEW BOARD?? 

HOW DOES $290 SOUND? 

INTRODUCING 

THE NEW VESA LOCAL BUS UNIVERSAL MOTHERBOARD. 
THIS BOARD COMES COMPLETE WITH 256K CACHE RAM. 2 X VESA 
LOCAL BUS SLOTS. BUT NO CPU SIMPLY REMOVE YOUR EXISTING 
480 CPU AND PLUG IT IN TO THE NEW BOARD ACCEPTS ALL TYPES 
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101 KEY SUITS IBM CLONES 
NORMALLY $49 SAVE $10 

NOW $37.50 


STOP WASTING 
YOUR VALUABLE TIME 

- EVEN ON A 460 MACHINE. 
FORMATTING 1 44M DISKS 
SEEMS TO TAKE FOREVERII 

- WE NOW STOCK 
PRE-FORMATTED DISKETTES. 

- 100% ERROR FREE 

- AFFORDABLE PRICE 


3.6” 1.44M 

$11.80 PER BOX Of 10 


QUALITY MOUSE 

AT ECONOMY PRICEII 

TRUEMOUSE 

- THREE BUTTONS. 

• SELECTABLE BETWEEN 
MOUSE SYTEMS t MICROSOFT 
-UPTO 800 DPI. 

NORMALLY $28 50 NOW $25 


SEMICONDUCTORS 

BUY IN BULK AND SAVE $$$'SIII 


NORMAL 
UNIT PRICE 


SALE 

PRICE 


DIODES 

1N4148 (PK. 100). $0.10 $3.00 

1N4004 (PK. 100). $0.10 $6.00 

1N4007 (PK. 100). $0.20 $7.00 

1N5404 (PK. 100). $0.30 $14.00 

1N5408(PK. 100). $0.45 $16.00 

LED'S 

3mm RED (PK. 100). $0.20 $10.00 

3mm GRN (PK. 100). $0.30 $16.00 

3mm YLW (PK. 100). $0.30 $15.00 

5mm RED (PK. 100). $0.20 $10.00 

5mm GRN (PK. 100). $0.25 $18.00 

5mm YLW (PK. 100). $0.30 $18.00 

TRANSISTORS 

BC547/8/9 (PK. 100). $0.15 $7.00 

BC557/8/9 (PK. 100). $0.15 $7.00 

IC'S 

555 (PK. 50). $0.65 $20.00 

741 (PK. 50). $0.60 $18.00 


I gfc 


1 pfc. 
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JAYCAR FOR NEW PRODUCTS 


DISKS 



Jaycar are proud to sell and recommend Sony Disks. Sony invented 

the 3.5" micro floppy system in 1980. Since then the system has _ 

become the world’s standard. Every part of Sony’s disks are engineered for performance from the inside out. 

Inside there are Sony’s Exclusive High Precision VIVAX magnetic particles, delivering a high signal-to-noise ratio for superior reliability and 
data integrity. Sony’s DDL Binder with lubricant ensures that the micro floppy can take over 30 million passes of the read/write head The Auto 
Shutter is stainless steel helping protect against static electricity that can impede performance. The disk liner provides smooth rotation and 
cleans the magnetic sheet for optimum reliability. And the lifter is made of metal - not plastic - for extra durability. 

Sony’s Very Own Quality - Performance Guaranteed 

Sony’s Micro Floppies are not only carefully made, they are also certified for data integrity. To pass this certification inspection, each disk 
must be completely error free and in perfect working order. Sony’s attention to detail also means that the Micro Floppy storage box can take 
high temperatures (60°C) and high humidity. 

Size 

3.5" DSDD IBM Formatted 
3.5" DSHD IBM Formatted 
5.25" DSDD IBM Formatted 
5.25" DSHD IBM Formatted 


Size 

Cat 

Price 

(Box of 10) 

3.5" DSDD 

XC-4750 

$19.95 

3.5" DSHD 

XC-4752 

$32.95 

5.25" DSDD 

XC-4755 

$12.95 

5.25" DSHD 

XC-4757 

$21.95 
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Cat 

Price 


(Box of 10) 

XC-4751 

$21.95 

XC-4753 

$34.95 

XC-4756 

$14.95 

XC-4758 

$24.95 


For safetys 
| sake you 
should keep an 
eye on your 
tyres air 
pressure. Many 
pressure 
gauges at 
service stations 
are inaccurate 
as they are 
constantly 
dropped by 

uncaring motorists. Keep one of these in your glove box. 
It’s easy to use and the pressure is easily read on the 
digital gauge. 

Features include:- 

* Touch button operation, detect speed 0.5 sec. 

* Unique, easy to handle pistol shape design 
► Reading in PS110-50 

* Low battery consumption ne w for | 

Cat. QM-7240 $32.95 



PULSE METER 

Keep an eye on your heart pulse. 
Features include:- 

• Finger-tip touch type pulse sensing 

• Heart symbol flashes with each pulse 
beat 

• Includes an LCD clock with 12/24 
hour format 

•Compact size 61 (L) x 61 (W) x 
17(H)mm 

• Accuracy ±5% | new forJ 

Cat. QM-7258 


ONLY $39.95 



CD DESKf 
CLOCK 


ONE PIECE 
PHONE 

Do you know that you can return 
your old Telecom phone and 
receive $30 off your phone bill 
EVERY year. 

This phone will pay for itself in 
four months. It’s black in colour, 
has last number redial, mute 
button, on/off ringer, pulse 
dialling system, and a wall 
bracket supplied. 

Cat. YT-7050 

A BARGAIN 
AT $9.95 



RESISTOR/COMPONENT STORAGE 
TRAY 

An economical way to store 
resistors. These trays have 36 
compartments and are designed 
to accept 1/4 or 1/2 watt 
resistors. There is space beside 
each compartment to write in 
texta the value of each resistor. 

If more than one tray is 
required they will stack inside 
each other - so you can find a 
resistor - or capacitor, or nut, 
bolt etc., in a jiffy. We have sold 
thousands of assorted resistor 
packs over the years. 

Cat. HB-6340 $6.95 



LID NOW AVAILABLE 

We ve sold hundreds of resistor storage trays and we’ve been asked time and again 
for lids. Well, now we have them. They fit snugly on top and will keep all those 
resistors in their tray. 

$2.50 


Cat. HB-6341 


NOW EVEN BETTER 


7LECTH0NTC^AYCA^S^^0Nic^AYCA^ucffiu^^^S^5^^^^^B^S 

O c£J52 N CS JAYCAR ELECTRONICS jaycar electronics jaycar electronics 
nf&SSK £ ttSiS IMS52KIS ■MEM ELE 9I9°M!?§ JAY ? AR electronics 


TRONICS 
IRONICS 

Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
ironics 
Ironics 
Ironics* 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics: 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
Ironics 
ronics 

RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
“RONICS 
[RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
‘RONICS 
[RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
■RONICS 
[RONICS ' 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
/RONICS 
[RONICS * 
RONICS 
RONICS 
RONICS 
RONICS 
'RONICS 
[RONICS 
RONICS 
RONICS 
RONICS 
'RONICS 
’RONICS 
[RONICS 
RONICS 
RONICS 
•RONICS 
RONICS 
RONICS 
RONICS 
■RONICS 
RONICS 
RONICS 
,'RONICS 

[Ronics 
■ronics 

RONICS 

JAYCAR ELECTHUNICS JAYCAR ELECTRONICS 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS 



This great clockjgatures a 
compact disc mounted on a 
small perspex stand. Ideal for 
desks, mantlepieces, 
bedrooms, on top of the TV, 
etc. 

Modern decor suits our modern 
living. Runs on 1-AA battery. 
Ideal gift. 

Cat. XC-0110 $19.95 


NEW DEALER IN 
DEVONPORT TAS 
Triple 5 
Electronics 29 
Rooke Street 
Devonport TAS 
7310 

Ph: (004) 24 2555 






















































JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC I HUNICb JAYLAK elel i munilo jayuar elcl 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEfe 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR EL|C 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON CS JAYCAR ELEC 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JA CAR ELEC 


JAYC/3 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 1 
JAYC/ 1 
JAYC/ 
JAYC/ 1 
JAYC/ 1 
JAYC/ 1 
JAYC/ 
JAYC/ 1 
JAYC/ 1 
JAYC/ 1 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
'JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
'JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/ 
IJAYC/ 
JAYC/ 
JAYC/ 


WIREWOUND RESISTOR PACK 
BARGAIN 

Large wattage wire wound resistors are 
getting rarer every month. We have 
purchased a large quantity of mainly 7 
watt IRH resistors, but there are also 
some 5W, 10W and 15W. The values 
range from IQ to 8.2k. A typical pack will 
include many of the following values. IQ, 

1 2Q or 2.7Q, 3,3Q, 3.9Q, 4.7Q, 6.8Q, 

10Q, 20Q, 51Q, 56Q, 75Q, 100Q, 

120Q, 220Q, 300Q, 330Q, 390Q, 470Q, 

51OQ, 620Q, 680Q, 820Q, 920Q, Ik, 

1.5k, 1.8k, 2.2k, 2.7k, 3.3k, 4.7k, 5.1k, 

6.2k, 6.8k, 7.5k, 8.2k. 

To buy a range of these today would cost about $90. Grab a pack for that moment 
in the future when you will need one. Approx 120 resistors supplied. 

Cat. RR-3200 

ONLY $12.50 per pack 
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CORDLESS TELEPHONE 
with "Precision Sound" 

Made by James Hardie Communications. The 
latest in cordless phone technology. Features 
include:- 

• Precision sound compander circuitry to 
reduce interference 

• New microprocessor design to eliminate 
phantom ringing 

• Automatic security coding prevents 
unauthorised access to your line 

• Recall facility compatible with Telecom’s 
“Easycair 

• One way paging 

• User replaceable batteries in handset 

• User replaceable antenna on handset 

• Excellent range, up to 250m in ideal 
conditions 

• Austel approved • 1 year warranty 

Cat. YT-7036 $169.50 



CODE-A PHONE ANSWERING SYSTEM 

High quality, super reliable machine. Features include:- 

• Digital announcement 

• Digital message/call 
counter 

• Auto disconnect 

• One touch playback 

• Power failure protection 

• Call screening 

• Fast forward and rewind 

• Personal memo board 

• Announcement only 
option 

• Ring selection 

• Message length selector 

• Voice activated recording 

• All the usual remote features also. Use a touch phone or tone dialler (Cat. YT-6155 

$9.95) , i 

• Austel approved • 1 year warranty new for 1 

Cat. YT-7034 $159.50 l'93l 



MAGNAVOX 1 2W SENSATION 

We have purchased a quantity of 
the fabulous Magnavox 12W 12" 
speakers at a special price. This 
pseaker is stocked by us and 
normally sells for $59.95. We 
have been able to slash the price 
to $39.95 a saving of $20. 

Speaker Details 
• Paper cone, foam roll surround, 
high temp 25mm voice coil, 350g 
Barium magnet. Power handling 

80W RMS. Frequency range fo - 6000Hz, sensitivity 89.2dB/W/mt. Resonant frequency 
25.7Hz. QMS 3.24, QES 1.12, QTS 0.83, VAS 362.1L. Two box sizes - both sealed. 

VOL (Litres) 

Tuning Freq 
Response Peak 
-3dB Frequency 
Qtc 

Cat. CW-2122 



50 

73.8Hz 
6.01 dB 
49.9Hz 
1.93 


100 
55.2Hz 
4.13dB 
38.6Hz 
1.52 


AMAZING 

BARGAIN 


WAS $59.95 NOW $39.95 SAVE $20 



THE LATEST KITS 

Cat 

Description 

Price 

KC-5134 

Digital Voltmeter - 12V 

$32.95 

KC-5133 

Woofer Stopper (Save $10) 

$49.50 

KC-5132 

NiCad Cell Discharger 

$27.95 

KC-5131 

LED Audio Power Meter 

$24.95 

KC-5130 

Alarm Triggered Camera 

$49.95 

KC-5129 

Camcorder Mixer 

$29.95 

KA-1751 

Noise & Distortion Meter 

$139.50 

KA-1750 

1GHz Frequency Counter 

$149.50 

KA-1749 

50MHz Frequency Counter 

$89.50 

KA-1748 

DSO Adapter for PC’s 

$85.00 

KA-1747 

Multimedia Amp 

$24.95 


BELLMATE 950 
4 sector alarm panel 

Cat. LA-5320 $149 

BELLMATE 1000 8 sector 
alarm panel 

Cat. LA-5324 $229 

BELLMATE 3 PULSE 
COUNT PIR 

Cat. LA-5016 $49.95 


NEW SHIPMENT 
ARRIVED 



VIDEO SWITCH BOX 

If your TV has not got enough inputs, then this 
switch will solve your problems. It has 3 inputs 
and one output for the TV. All connectors are 
via RCA plugs and each input has 3, one for 
video, and two for audio (L & R). Once wired, 
all components can be left wired in 
permanently. The switch box requires no 

power. Lead for connection from the video switch box and TV is supplied (3 x RCA to 3 
Cat. AC-1662 

NORMALLY $49.95 JULY $44.95 SAVE $5 



x RCA). 
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ALARM INSTALLERS 
- CONTACT JAYCAR 
ON (02) 743 5222 
FOR SPECIAL 
PRICING 
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IBM SERIAL COMPUTER 
LEAD BARGAINS 
D25 Male to Centronics. 

Genuine IBM, 9 pins wired, 2 metres long. 

Cat. PL-0879 ^- 

ONLY 55 

D25 Male to D25 Male. 

Genuine IBM, 9 pins wired. 2 metres long 
Cat. PL-0875 

ONLY $5 




BC557 TRANSISTOR 
BARGAIN 

PNP 45V 100mA Philips brand 

Cat. ZT-2165 

Normally 18< ea 
pkt 100 ONLY S7.95 


HIGH BRIGHTNESS LED 
SLASHED 

The 5mm 3000mCd water clear red LED has been greatly 
reduced in price. They were $3.95 
Cat. ZD-1796 

NOW ONLY $2 


FOR WHOLESALE ENQUIRIES ON 
THE JAYCAR PLUGPACK PHONE 
(02) 743 5222 OR FAX (02) 743 
2066 • CHEAPEST IN 
AUSTRALIA? 


JAYCAR BRAND PLUGPACK 

We now have our own Jaycar 
branded and approved 
plugpack. 

It’s 240V mains to 1.5, 3,4.5, 

6, 9,12V DC at 300mA. 

It’s supplied with 7 adapter 
plugs. 

Cat. MP-3010 

ONLY SI9.95 


BARGAIN UHF/VHF OUTDOOR ANTENNA 

PRICE BREAKTHROUGH!! 

A quality UHF/VHF antenna for under $40? That’s right, due to 
Jaycars’ buying power we can 
now offer this ideal suburban 
antenna which is suitable for good to 
medium reception areas, receives UHF channels 

28 to 36 (Band 4) and VHF channels 0-11. Sturdy ■ ■ 

1 NEW FOR | 


construction designed for the do-it-yourself user. 
Boom length 1.2m Cat. LT-3140 $39.95 



JAYCAR WHOLESALE 

OEM's MANUFACTURERS, RESELLERS, SERVICE 
AGENTS, INSTALLERS, ETC., CONTACT OUR 
WHOLESALE DEPT. FOR BULK PRICES 
PHONE (02) 743 5222 OR FAX (02) 743 2066 


ULTRASONIC CLEANERS REDUCED 

Clean your jewellery, glasses, dentures, 
watches, relays, switches, connectors, 

PCB’s, pens, cameras, filters, etc. 

It uses a transducer to produce millions 
of activated microscopic cleansing 
bubbles which blow dirt, grease and 
grime off surfaces, and deep into cracks 
and holes. New model has 4 timers, 4, 

8.12 and 16 minutes. 240V operation. 

Capacity 570ml. 

Cat. YH-5400 

WAS $199 NOW 5159 SAVE 540 
CLOCK MOVEMENT REDUCED 

Make your own clock. Fix your old clock. 

Very compact 56 x 56 x 15mm 
Self starting one second stepping motor 
Uses 1 x AA battery that lasts one year 
±15 second/month accuracy 
Supplied with three sets of hands 
Includes sweep second hand 
Cat. XC-0100 

WAS $12.95 



JULY 510 SAVE 52.95 





10 M WOOFER SENSATION 

This is a 
quality woofer 
with foam roll 
surround, 
silver dust 
cover and grey 
ribbed 
cardboard 

cone. Listed below are all the specifications we have 
available. 

Impedance 8tt 

Power Handling 60 watts 

Resonant Freq. (approx) 38Hz 
Frequency Response 38 - 3kHz 

Suitable Enclosure 25L or more - sealed 

Cat. CW-2117 

ONLY 520 ea 


SAVE 


HIGH QUALITY MINI SCREWDRIVER SET 

If you have ever used mini screwdrivers a lot, you will know that most of the sets sold are OK 
for the ocassional use, but if you are really serious, they generally leave a bit to be desired by 
breaking and bending. We have solved that problem, with this new tool kit. It consists of 7 
pieces of high quality metal screwdrivers employing 
Nickel Chrome Molybdenum steel blades which are 
incredibly strong. The tips are all slotted 0.6mm, 

0.7mm, 0.8mm, 1.0mm, 1.2mm, 1.4mm, 1.6mm. 

Each driver has a different coloured end for quick 
identification. It all comes neatly packed i n a plastic 
case - 1 new for 1 

Cat. TD-2007 516.95 



LOWER PRICES ON DISKS 

You won't buy cheaper! 

Lifetime guarantee, white box 
5.25" DSDD Cat. XC-4730 Pkt 10 $4.50 
5.25" DSHD Cat. XC-4732 Pkt 10 $8.50 
3.25" DSDD Cat. XC-4736 Pkt 10 $8.50 
3.25" DSHD Cat. XC-4738 Pkt 10 $12.95 
IBM FORMATTED 
5.25" DSHD Cat. XC-4733 Pkt 10 $ 9.95 
3.25" DSHD Cat. XC-4739 Pkt 10 $14.95 


OUR WHITE 
BOX DISKS 
ARE TOP 
QUALITY 


HEATSHRINK BARGAIN 

We’ve made a surplus purchase of some 5mm black 
tubing. The normal price is $2.25 for one metre. July 
we supply 2 METRES for $2.25, so it’s HALF PRICE! 
5mm diameter - shrinks to 2.9mm. 

Cat. WH-5533 

52.25 for 2 metres 



NiCad BARGAINS 

AA NiCads - 500mA Cat. SB-2452 4 for 510 
D NiCads - 1,2Ah Cat. SB-2460 4 for 520 
D NiCads - 4Ah Cat. SB-2462 4 for 550 


JAYCAR 

6,4MHz 

CRO 

See catalogue for full 
spec.s. 

Cat. QC-1908 

5379 






RONICS 
RONICS 
[RONICS 
RONICS 
[RONICS 
[RONICS 
[RONICS 
RONICS 
RONICS 
[RONICS 
[RONICS 
[RONICS 
[RONICS 
RONICS 
’RONICS 
RONICS 
RONICS 
RONICS 
[RONICS 
[RONICS 
[RONICS' 
[RONICS 
RONICS 
RONICS 
RONICS 
RONICS- 
RONICS 
[RONICS 
[RONICS 
[RONICS 
RONICS 
RONICS 
RONICS 
[RONICS 
RONICS 
[RONICS 
[RONICS 
[RONICS 
[RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
[RONICS 
RONICS 
[RONICS 
TRONICS 
RONICS 
[RONICS 
RONICS 
RONICS 
RONICS 
[RONICS 
[RONICS 
’RONICS 
RONICS 
RONICS 
RONICS 
[RONICS 
RONICS 
[RONICS 
RONICS 
RONICS 
[RONICS 
RONICS 
RONICS 
RONICS 
[RONICS 
[RONICS 
■RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
iRONICS ’ 
‘RONICS 
‘RONICS 
RONICS 
[RONICS 
RONICS 
RONICS 
[RONICS 
’RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
RONICS 
’RONICS 
RONICS 
RONICS 
RONICS 
[RONICS 
[RONICS 
[RONICS 
RONICS 
ELECTRONICS 
ELECTRONICS 
ELECTRONICSl 

































































JAVCAR 
JAYCAR 
JAYCAR 
JAYC, 
JAYC/, 
JAYC A 

jayc/| 

JAYC/, 
JAYC A 
JAYC A 
JAYC/] 
JAYC/ 
JAYC A 
JAYCA 
JAYCA] 
JAYCA 
JAYC/ 
JAYCA 
JAYC/ 
JAYCA 
JAYCA 
JAYCA 
JAYC/ 
JAYCA 
JAYCA 
JAYCA 
JAYC/ 
JAYCA 
JAYCA 
JAYCA 
JAYCA 
JAYC/ 
JAYCA 
JAYC/ 
JAYCA 
JAYC/ 
JAYC / 
JAYC/ 
JAYC/ 
JAYC/ 
JAYC/] 
JAYC, 
JAYC , 
JAYC/| 
JAYC , 
JAYC/ 
JAYCA 
JAYCA 
JAYC/I 
JAYC, 
JAYC 
JAYC , 
JAYCA 
JAYCA 
JAYC , 
JAYC/( 
JAYC, 
JAYC, 
JAYC 
JAYC 
JAYC, 
JAYC 
JAYC 
JAYC 
JAYC, 
JAYC 
JAYC 
JAYC 
JAYC, 
JAYC, 
JAYC 
JAYC 
JAYC 
JAYC, 
JAYC 
JAYC, 
JAYC, 
JAYC, 
JAYC 
JAYC, 

* JAYC/ 
JAYC/ 
JAYC 
JAYC 
JAYC 

* JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 
JAYC 


ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON CS JAYCAR ELECTRON CS JAYCAR tLttj uj w omtlmh ctcu . nu., ELECTR0NICS JAYCAR ELECTRONICS JAYCAR ELEC 

ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON CS JAYCAR ELECTRON CS JAYCAR ELECTRON CS JAYCAH tLtURUN m ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC 

FI FCTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAH tLtU HUN.C5 F , PrT RnM , ns JAYCAR ELECTRONICS JAY CAR ELEC 

ri rpTonMiro i avpad n CPTRONinS JAYCAR ELECTRONIC S JAYCnn fcLfcv I nUIvvw vn vnn ul l w mviiiww wm ELEC 


UP-TO-DATE 

CMOS 4000 

DATA & COMPARISON 
TABLES 


NEW BOOKS NEW BOOKS NEW BOOKS 


UP-TO-DATE CMOS 4000 
DATA AND COMPARISON 
TABLE - 1993 EDITION 

300 pages of useful data 

cat BM 4567 ONLY $19.95 

UP-TO-DATE CMOS 7400 
ICS DATA AND 
COMPARISON TABLES 

260 pages 

Cat. BM-4566 ONLY $19.95 

UP-TO-DATE MEMORY 
DATA AND COMPARISON 
TABLE - 1993 EDITION 



Over 400 pages 
Cat. BM-4565 ONLY $19.95 

THE PROGRAMMER'S 
TECHNICAL REFERENCE'' I 
DOS, IBM PC AND 
COMPATIBLES 

cat. bm-2482 ONLY $24.95 

UP-TO-DATE WORLD'S 
TRANSISTORS - DIODES - 
THYRISTORS AND IC's 
COMPARISON TABLES A - 

1993 EDITION VOL 1 

cat. bm-4580 ONLY $19.95 


Itf.TO-OATf 

MEMORY 

DATA* COMPARISON 

tables 

SM&amssS 



NEW 


BOOKS 


GUIDE TO REPAIRING MAJOR HOME 
APPLIANCES 

Repairing your own appliances can save you hundreds of 
dollars in professional service fees, This illustrated guide 
shows you how to repair 

Electric Water Heaters, Clothes Dryers, Clothes Washers, 

Refrigerators, Ice Makers, Dishwashers, Electric Ranges. 

Softcover, 235 x 188mm 130 pages 

Cat. BT-1370 $23.95 
PCs MADE EASY - SECOND 
EDITION 

The best introduction to the world of computers, plain and 
simple 

• Explore the anatomy and capabilities of a computer and 
grasp the functions of memory, disks, files, and programs 

• Find out how operating systems and popular application 
programs such as word processing programs, 
spreadsheets, and database programs work 

• Get simple explanations of printing procedures, networks, 
multimedia, online services, and special hardware 

• Gain valuable tips 

The latest computer models, software programs, and 
peripherals can make personal computing seem more 
daunting than ever. Softcover, 230 x 186mm 438 pages 

Cat. BT-1372 $46.95 



HOT SOL SERVICE KIT 


TELEPHONE TONE DIALLER BARGAIN 

Generates DTMF signals 

For use in conjunction with telephone answering machines, remote banking, 
computers, electronic voice mail and call diverters. 

Was selling for $19.95. Now an amazing half price. This product is not Austel 
approved. 

cat YT 6155 ONLY $9.95 WAS >19.9S- 1/2 PRICE 


BUY 10 - LESS 10% 


Top quality Gas Soldering Iron with the 
following accessories. See catalogue for 
full details. 

1 x Hot Sol Butane Gas Tool 
1 x Protective cap 
1 x Non-slip stand with sponge 
1 x Torch tip which gives a flame 
1 x 2.4mm soldering tip 
1 x Hot blow tip for shrinking heatshrink 
tubing 

1 x Scoop for feeding tubing to hot blow 
tip 

1 x Hot knife tip 

1 x Roll solder _ 

1 x Case which holds everything 

Cat. TS -1702 ONLY $64,95 




TURN YOUR SURPLUS STOCK INTO CASH!! 

Jaycar will purchase your surplus stocks of 
components and equipment. We are continually 
on the lookout for sources of prime quality 
merchandise. 

Call Mark Harris or Bruce Routley 

now on (02) 743 5222 


naycar 

ELECTRONICS 


. HEAD OFFICE 

m 6 Leeds Street Rhodes 2138 

Telephone (02) 743 5222 
FAX (02) 743 2066 


$10 - $24.99 
$25-$49.99 
$50 - $99.99 
OVER $100 


. S3 75 
-$4.50 
$6.50 
$ 8.00 



ADELAIDE iA 190 Wright St (Cnr. Selby St) (08) 231 7355 

Mon-Fri 9 - 5.30 Fri 8.30-Sat 9-12pm 
BURANDA OLD ^ 44 Logan Rd (07) 393 0777 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 
COBURG VIC 266 Sydney Rd (03) 3841811 

Mon-Fri 9-5.30 Fri 8.30 - Sat 9 - 4pm 
MELBOURNE CITY Shop 2 , 45 A’Beckett St City (03) 663 2030 

Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 Sun 10 - 4pm 
SPRINGVALE VIC 887-889 Springvale Rd Mulgrave (03) 547 1022 

Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sat 9 - 2 
129 York St. (02)2671614 
Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 


MAIL ORDERS 

P.O. Box 185 Concord 2137 

ROAD FREIGHT ANYWHERE IN 
AUSTRALIA (up to 20kg) $13.50 


MAIL ORDER VIA ?? 

FREE CALL - FOR ORDERS ONLY 

(008) 022 888 
HOTLINE (02) 743 6144 


BANKST0WN 363 Hume Hwy Cnr Meredith St (02) 709 2822 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4 - Sun 10 - 4pm 
GORE HILL 188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm Sun 10 - 4pm 
PARR AM ATT A 355 Church St (Cnr victoria Rd) (02) 683 3377 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 
Sunday 10am - 4pm 

PENRITH 199 High St (047) 21 8337 

Mon-Fri 9-5.30 Thurs 8.30 - Sat 9-4pm Sun10-4pm 
RHODES 6 Leeds St (02)743 5222 

Mon-Fri 9 - 5.30 
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Construction Project: 


PC driven 0-12MHz 
Digital Synthesiser 


Here s a project which teams the Novatech DDS3 digital synthesiser kit with a PC interface so that 

KSS 171 rt V o e /7 easily from the PC keyboard to produce any desired frequency between 
2Hz and 12MHz, in 2Hz increments. Since the DDS3 produces both sine and square waves the 
resulting programmable generator can be used as a precision frequency calibrator, a function gener¬ 
ator or even a sweep generator. a 


by JIM ROWE 

When I reviewed the Novatech DDS3 
digital frequency synthesiser kit in the 
April issue, I suggested that it shouldn’t 
be too difficult to design a modified ver¬ 
sion of my low cost serial I/O interface 
of July/August 1991, to allow it to be 
programmed from a PC. 

Since then, I’ve been able to develop 
and test just such an interface, and this 
has resulted in the project to be 
described here. 

The output frequency of the DDS3 is 


programmed by means of a parallel 23- 
bit binary word, you may recall, and the 
new interface is designed to allow these 
23-bit binary numbers to be sent out 
from the PC via the normal RS-232C 
serial port, in the form of a sequence of 
six four-bit nibbles. On the arrival of 
the sixth nibble, a ‘hop clock’ pulse is 
fed to the DDS3, so that it loads the as¬ 
sembled 23-bit word into its synthesiser 
chip and produces the corresponding 
new output frequency. 


Actually, the interface converts simply 
coded RS-232C serial data into a 24-bit 
parallel word — the 24th bit is used 
here for control of the synthesiser’s 
OBN line, to determine whether its out¬ 
put is bipolar or unipolar. This means, by 
the way, that the interface could also be 
used for other applications where you 
need to program 24 digital control lines 
via a PC’s serial port 
As the Qualcomm Q2220 synthesiser 
chip used in the DDS3 kit can change 



A photo showing the Interface board with the DDS3 synthesiser 
board mounted above It on pillars, before the assembly 
Is mounted inside the case. It gives a good Idea 
of how the two go together. 
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frequency in less than 250ns, this means 
that it can potentially change frequency 
up to four million times per second — 
and in a phase-continuous fashion! This 
gives it great potential for things like 
frequency sweeping, frequency-shift 
keying, spread-spectrum signal genera¬ 
tion and so on. 

Unfortunately it isn’t easy to achieve 
this potential using a simple serial inter¬ 
face from a PC — we’re limited by the 
rate that we can feed new 24-bit num¬ 
bers out to it. With the basic interface 
described here, for example, running at 
its top speed of 9600bps, we can only 
actually make 160 frequency changes 
per second. 

In fact using a simple GW-BASIC 


program like that shown later in the ar¬ 
ticle, the maximum rate falls to about 33 
frequency changes per second. 

While this is OK for audio sweeping 
applications, it’s really a bit too slow for 
things like sweeping IF filters — 
unless you use a storage scope or 
DSO to capture the output signal. There 
are a number of possible ways to speed 
things up, though, and I’ll discuss these 
briefly later. 

The bottom line is that by letting 
you program the DDS3 output frequen¬ 
cy easily using your PC keyboard, the 
new interface really opens up the pos¬ 
sibilities of using it for a wide 
variety of applications. 

With your PC as the synthesiser’s con¬ 



, n overall view looking inside the case, showing how the transformer and small 
ttenuator board are mounted alongside the main board assembly. 


trol panel and ‘user interface’, you can 
really make it jump through hoops! 

How it works 

Much of the interface circuitry is un¬ 
changed from the original, as published 
in the July 1991 issue. A 
MAX232/TSC232 chip (U5) is used as 
the RS-232C serial interface driver/- 
receiver, with a standard AY-3-1015D 
UART chip (Ul) used for serial/parallel 
and parallel/serial conversion. Note that 
the ‘transmit’ section of Ul is not actual¬ 
ly required for controlling the DDS3, 
and its parallel data input lines are in 
fact all linked to ground on the PCB. 
However the PCB tracks can be easily 
cut to enable the inputs, if you need 
them for other applications. 

The clock signals needed by the 
UART receiver and transmitter sections 
are supplied by U4, a 74HC4060. The 
oscillator section of this chip operates at 
2.4576MHz, as determined by crystal 
XI, and this allows the Q4 - Q9 outputs 
to provide the correct clock frequencies 
for data rates of 9600 - 300bps. Selec¬ 
tion of the desired date rate is done by 
moving LK2, a jumper shunt. When 
used with the DDS3, LK2 will normally 
be fitted in the 9600bps position. 

So far, all of this circuitry is virtually 
identical to that of July 1991. It’s in the 
rest of the circuit that the changes have 
been made. 

The original interface used a simple 
system of coding for the serial data bytes 
sent out from the computer: the four 
least significant bits (RD1 - RIM) were 
used for actual data, with the next three 
bits used for addressing and the most 
significant bit as an input/output com¬ 
mand flag. 

This same basic system is used here, 
so that in principle the DDS interface 
can be connected to the same PC serial 
port as one or more of the original inter¬ 
faces, in ‘daisy chain’ fashion. However 
because the DDS interface effectively 
occupies six of the eight addresses pos¬ 
sible with three address bits, only two 
addresses are left for use by other inter¬ 
face modules. 

As before, a 74HC138 decoder chip 
(U2) is used to decode the addresses, 
from received data bits 5, 6 and 7. 
Six of the decoder outputs are then 
used to selectively enable one of the 
six 74HC175 four-bit latches U9 - 
U14, used to store the various four- 
bit data nibbles sent from the com¬ 
puter. By sending the nibbles in 
sequence, each with its correct,three-bit 
‘address’, they can thus be re-assembled 
in the latches to make a complete 24-bit 
command word. 
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Above: The schematic for the power supply section. As you can see, It’s 
quite straightforward, producing plus and minus 5V. Both supplies are 
used for the DDS3 board, while the plus 5V Is used for the Interface 
circuitry. 


Left: The schematic for the output attenuator. This is used to provide 
five lower slnewave output levels In addition to the full output from the 
DDS3 board Itself. The output can thus be switched In 10dB steps, while 
remaining at a constant 50 ohms impedance. 


Fig.l shows the basic serial data for¬ 
mat used, and also the relationship be¬ 
tween the nibble addresses, the data 
latch chips and the various DDS com¬ 
mand word bits. 

Needless to say we don’t want the 
DDS to respond to the data stored in the 
latches until all 24 bits have been as¬ 
sembled for a new frequency — other¬ 
wise, the DDS would jump back and 
forth through a number of spurious 
transmission frequencies, as the various 
nibbles are updated. 

To prevent this happening we hold the 
DDS ‘FC SELECT’ line (pin 50) high, 
so that it only responds to the command 
word on the rising edge of a strobe 
pulse, fed to its ‘HOP CLK’ input We 
then generate this strobe pulse only 
when the last of the six nibbles has been 
received, and stored in its latch U9. 

The DDS strobe pulse is generated by 
taking the output pulse from the output 
of U2 used to select U9, and delaying it 
via R9 and C22 to allow time for the 
data to be latched into U9. The delayed 
pulse is then fed through inverter U6b, 
gate U3a, inverter U3b, differentiator 
formed by C16 and R6 (used to select 
the trailing edge) and finally inverter 
U6a. The end result is a positive-going 
pulse approximately 200ns wide, 
delayed by 250ns after the trailing edge 
of the lus selection pulse fed to U9. 

Note that this DDS strobe pulse is 
only produced following the arrival of 
the final data nibble, directed to latch 
U9 — and then only when the serial 
data byte’s most significant bit RD8 is 
set high, corresponding to an ‘output 
data’ byte. 


The remaining sections of the inter¬ 
face circuit are used to perform basic 
‘housekeeping’ functions. R4, C9, D2 
and U6e are used to reset the UART on 
power-up, while R10, C23 and D7 per¬ 
form the same function for the data latch 
chips. This ensures that when power is 
first applied to the interface and DDS 3, 
there is no spurious output. In fact there 
is no output from the DDS3 at all, until 
the first sequence of six data bytes is 
sent from the computer. 

Resistor R5, capacitor CIO and in¬ 
verter U6d are used both to reset the 
UART’s ‘Data Available’ output, follow¬ 
ing the arrival of each data byte, and also 
to produce the lus pulser lsed to gate 
decoder U2 — and hence produce the 
latch selection and DDS strobe pulses. 

Note that when the most significant bit 
of a data byte (RD8) from the com¬ 
puter is set low, U3a is disabled to 
prevent the generation of a DDS strobe 
pulse. At the same time, U3c is enabled 
by inverter U6c, so the delayed pulse 
from U6b is fed instead to pin 23 of the 
UART — causing it to transmit a serial 
byte back to the computer. 

This ability to return data to the PC is 
not required by the DDS3, and the PCB 
currently links all of the UART’s trans¬ 
mit bit lines to ground, as shown. This 
means that the byte returned to the com¬ 
puter will consist of eight zeroes. How¬ 
ever when the interface is used with 
things other than the DDS3, the ground 
links can be removed and real data ap¬ 
plied to the UART input pins. 

As shown in the schematic, the six 
outputs of U2 currently used to select 
the various data latches are YO-bar to 


Y5-bar, with Y6-bar and Y7-bar left un¬ 
used. Hence addresses 0 to 5 inclusive 
are used by the DDS interface itself, 
with addresses 6 and 7 available for use 
by other interface modules which may 
be connected to the same serial port of 
the PC. 

Although this is probably the most 
convenient addressing arrangement, the 
interface PCB’s pattern allows you to 
change it if you wish. You might want to 
do so if you’ve already built one or two 
of the original interfaces, for example, 
and set them up for addresses 0 and 1. In 
this case you can set up the DDS inter¬ 
face to occupy addresses 2-7, simply by 
cutting a few ‘linking’ tracks on the PCB 
and fitting some short wire links be¬ 
tween the pads provided. 

That’s about all that needs to be said 
about the main part of the DDS interface 
circuit, I think. Power for both the inter¬ 
face and the DDS3 board is provided by 
a simple supply using a transformer with 
a 12.6V/1A centre-tapped secondary, a 
bridge rectifier and a pair of three-ter¬ 
minal regulator chips. 

U7, a 7805 provides +5V for both the 
interface chips and the DDS3, while a 
7905 negative regulator (U8) provides - 
5V for the DDS3 alone. Apart from the 
power transformer and mains wiring, the 
rest of the power supply circuitry is 
mounted on the interface PCB to 
simplify wiring. 

As you may recall, the sinewave out¬ 
put of the DDS3 is fixed in amplitude at 
about 1.4Vp-p open circuit, or 0.7Vp-p 
into a 50-ohm load. To make the final 
generator a little more flexible, I have 
designed a small step attenuator which 
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An overall view of the interface board before the DDS3 board is mounted on the 
top , to show where everything goes. Note that the board shown is slightly 
different from the final pattern, and also uses 1C sockets for all chips — which is 
not really necessary. Only the UART chip U1 really needs a socket. 


allows this raw output to be reduced in 
five lOdB increments, while still retain¬ 
ing the 50- ohm output impedance. 

To keep the attenuator as compact as 
possible, it’s based on a readily available 


two-pole x 6 positions rotary switch 
rather than the usual array of toggle 
switches. In the OdB ‘maximum output’ 
position the DDS3 output signal is 
passed straight through to the output 


connector, while the other positions 
switch in five different T-type attenuator 
pads with factors of -10, -20, -30, -40 
and -50dB respectively. 

All of the components and circuitry in 
the main interface and power supply are 
mounted on a single PCB, measuring 
150 x 120mm and coded 93ddi5’. The 
two DB-9 connectors J1 and J2 used for 
the RS-232C links to the computer and 
other modules are mounted directly on 
this board, as is a 50-way DIL connector 
J3 used to connect to the DDS3 syn¬ 
thesiser board, and a three-way SIL con¬ 
nector J5 used to feed +/-5V power to 
the DDS3. 

The interface PCB is designed so that 
the DDS3 board is mounted ‘piggyback’ 
style above it on 25mm-long pillars, as 
you can see from the photographs. Al¬ 
though the board has provision for four 
pillars, the readily available tapped plas¬ 
tic pillars shown are of such a diameter 
that the one nearest the comer of the 
board adjacent to J3 cannot be fitted, 
without fouling the mating IDC connec¬ 
tor. This is no great problem, though, as 
the DDS3 board is quite light, and three 
pillars support it adequately. 

The complete main double-PCB as¬ 
sembly is designed to fit in a standard 
low-cost plastic instrument case 
measuring 200 x 165 x 65mm (or 
70mm), as shown. The output attenuator 
components are mounted on a further 
small PCB, measuring 63 x 54mm and 
coded 93swa6. 

This mounts directly on the back of 
the rotary switch, and the pair just 
squeeze in alongside the dual board as¬ 
sembly, after a small notch is cut in the 
lower right-hand comer of the attenuator 
PCB to clear the main interface board. 

The power transformer is bolted onto 
a 100 x 40mm plate of 1mm aluminium 
sheet, mounted in turn inside the case 
just behind the attenuator. There isn’t 
much free space inside the case, but 
everything fits in —just. 

Construction 

Building the interface and complete 
generator should be relatively easily, as¬ 
suming you have already obtained the 
Novatech DDS3 kit and now have it as¬ 
sembled and tested, according to 
Novatech’s instructions. 

(By the way, the interface kit has 
been designed taking into account the 
true connections to the DDS3 50-way 
connector, not those shown in their 
original instructions.) 

The first step is to assemble the inter¬ 
face PCB itself, using the schematic, 
overlay diagram and photographs as a 
guide. As usual it’s best to fit the wire 



A close-up view of the transformer end of the case, showing the mains wiring 
with protective sleeves over all joints to prevent accidental contact. Also visible 
is the attenuator board assembly on the right. 
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Listing 1 


10 0EF1NT A-N: DEFDBL S-Z: DIM »(5): OPEN 'C0M1: 9600,N,8,1.CS0.DS0,8IN" AS #1 

20 KEY OFF:CLS: GOSUB 4000: 'Set up screen 

30 GOSUB 2000: 'Go set up array of binary weight constants 

40 FOR N-l TO 5: A(N)-0: NEXT N: A(0)-8: 'Clear array, set OBN bit 

50 GOSUB 2500: Z-X: 'Fetch frequency wanted, check for range & save copy 

60 GOSUB 500: 'Now calculate corresponding binary code nibbles 

70 GOSUB 1000: 'And send them off to the DOS... 

80 GOSUB 3000: 'Then display current frequency 

90 GOTO 40: 'And back to look for a new frequency to send 

500 IF X>-Y(22) THEN A(5)-A(5)+l: X-X-Y(22): 'Now calc DOS code nibbles 

510 IF X>-Y(21) THEN A(5)-A(5)+2: X-X-Y(21) 

520 IF X>-Y(20) THEN A(5)-A(5)+4: X-X-Y(20) 

530 IF X>-Y(19) THEN A(5)-A(5)+8: X-X*Y(19) 

540 IF X>-Y(18) THEN A(4)-A(4)+l: X-X-Y(18) 

550 IF X>-Y(17) THEN A(4)-A(4)+2: X-X-Y(17) 

560 IF X>-Y(16) THEN A(4)-A(4)+4: X-X-Y(16) 

570 IF X>-Y(15) THEN A(4)-A(4)+8: X-X-Y(15) 

580 IF X>-Y(14) THEN A(3)-A(3)+l: X-X-Y(14) 

590 IF X>-Y(13) THEN A(3)-A(3)+2: X-X-Y(13) 

600 IF X>-Y(12) THEN A(3)-A(3)+4: X-X-Y(12) 

610 IF X>-Y(ll) THEN A(3)-A(3)+8: X-X-Y(ll) 

620 IF X>-Y(10) THEN A(2)-A(2)+l: X-X-Y(IO) 

630 IF X>-Y(9) THEN A(2)-A(2)+2: X-X-Y(9) 

640 IF X>-Y(8) THEN A(2)-A(2)+4: X-X-Y(8) 

650 IF X>-Y(7) THEN A(2)-A(2)+8: X-X-Y(7) 

660 IF X>-Y(6) THEN A(l)-A(l)+1: X-X-Y(6) 

670 IF X>-Y(5) THEN A(l)-A(l)+2: X-X-Y(5) 

680 IF X>-Y(4) THEN A(l)-A(l)+4: X-X-Y(4) 

690 IF X>-Y(3) THEN A(l)-A(l)+8: X-X-Y(3) 

700 IF X>-Y(2) THEN A(0)-A(0)+1: X-X-Y(2) 

710 IF X>-Y(l) THEN A(0)-A(0)+2: X-X-Y(l) 

720 IF X>-Y(0) THEN A(0)-A(0)+4 
730 RETURN 

1000 FOR N-0 TO 5:'Routine to send code nibbles to DDS 
1010 PRINT #1, CHR$(128 ♦ (16*N) ♦ A(N)); 

1020 NEXT N: RETURN 
1030 REM 

2000 DIM Y(22): 'Set up array for binary weight constants (Dbl precision) 

2010 FOR N-0 TO 22: Y(N)-2#‘(N+1): NEXT N: 'And give them their values... 

2020 RETURN 
2040 REM 

2500 LOCATE 20,60:PRINT STRINGS(9,32);: 'Fetch new frequency required 

2510 LOCATE 20,20:INPUT "What Is the desired new frequency (Hz)"; X 

2520 IF X>14000000# THEN LOCATE 20,60:PRINT "Too high I";:GOSUB 2600:GOTO 2500 

2530 RETURN 

2540 REM 

2600 FOR N-l TO 2000:NEXT N: RETURN: 'Short delay... 

2610 REM 

3000 COLOR 12,1:LOCATE 12,31: PRINT STRING$(19,32);:'Display updated frequency 
3010 COLOR 12,1-.LOCATE 12 ,35:PRINT USING "########" ;Z;:PRINT " Hz"; 

3020 COLOR 7,0-.RETURN 
3030 REM 

4000 LOCATE 5,20:PRINT "DDS Frequency Control Program Version 3.0"; 

4010 LOCATE 1,1:PRINT CHR$(201); STRING$(78,205); CHR$(187); 

4020 FOR N-2 TO 24:LOCATE N.1:PRINT CHRS(186);:LOCATE N,80:PRINT CHR$(186);:NEXT 
4030 LOCATE 25,1:PRINT CHR$(200); STRING$(78,205); CHR$(188); 

4040 COLOR 15,1:LOCATE 10,30:PRINT CHR$(201); STRINGS(19,205); CHRS(187); 

4050 FOR N-ll TO 13:LOCATE N.30:PRINT CHRS(186);STRINGS(19,32);CHRS(186); :NEXT 
4060 LOCATE 14,30:PRINT CHRS(200); STRINGS(19,205); CHRS(188); 

4070 COLOR 15,0:LOCATE 9,30:PRINT"CURRENT DDS FREQUENCY";:COLOR 7,0 
4080 RETURN 


Listing 2 

10 DEFINT A-N: DEFDBL S-Z: DIM A(5): OPEN "C0M1: 9600,N,8,1,CS0,DS0,BIN“ AS #1 

20 KEY 0FF:CLS: GOSUB 4000: GOTO 1500: 'Set up screen, wove away for speed 

100 FOR K-l TO L: S-T: GOSUB 1000: 'Main sweeping loop, here for speed 

110 WHILE S<-Z:X-S-.GOSUB 500-.GOSUB 200:G0SUB 300:S-S+U:WEND 

120 NEXT K:LOCATE 17,20:PRINT “Sweeping Stopped.".-STRINGS(25,32) ;:GOTO 1510 

200 FOR N-0 TO 5:PRINT #1,CHRS(128*(16*N)+A(N));:NEXT N:RETURN:'Send em! 

300 LOCATE 14,47:PRINT USING "########";S;:RETURN:'Slows It down, but nice... 
500 FOR N-l TO 5: A(N)-0: NEXT N: A(0)-8: 'Clear code array, set OBN bit 
510 IF X>-Y(22) THEN A(5)-A(5)+l: X-X-Y(22): 'Now calc DDS code nibbles 
520 IF X>-Y(21) THEN A(5)-A(5)+2: X-X-Y(21) 

530 IF X>-Y(20) THEN A(5)-A(5)+4: X-X-Y(20) 

540 IF X>—Y(19) THEN A(5)-A(5)+8: X-X-Y(19) 

550 IF X>-Y(18) THEN A(4)-A(4)+l: X-X-Y(18) 

560 IF X>—Y(17) THEN A(4)-A(4)+2: X-X-Y(17) 


570 IF X>-Y(16) THEN A(4)-A(4)+4: X-X-Y(16) 

580 IF X>-Y(15) THEN A(4)-A(4)+8: X-X-Y(15) 

590 IF X>-Y(14) THEN A(3)-A(3)*l: X-X-Y(14) 

600 IF X>—Y(13) THEN A(3)-A(3)+2: X-X-Y(13) 

610 IF X>«Y(12) THEN A(3)-A(3)+4: X-X-Y(12) 

620 IF X>-Y(ll) THEN A(3)-A(3)+8: X-X-Y(ll) 

630 IF X>-Y(10) THEN A(2)-A(2)+l: X-X-Y(IO) 

640 IF X>-Y(9) THEN A(2)-A(2)+2: X-X~Y(9) 

650 IF X>-Y(8) THEN A(2)-A(2)+4: X-X-Y(8) 

660 IF X>-Y(7) THEN A(2)-A(2)+8: X-X-Y(7) 

670 IF X>-Y(6) THEN A(l)-A(l)+1: X-X-Y(6) 

680 IF X>-Y(5) THEN A(l)-A(l)+2: X-X-Y(5) 

690 IF X>—Y(4) THEN A(l)-A(l)+4: X-X-Y(4) 

700 IF X>-Y(3) THEN A(l)-A(l)+8: X-X-Y(3) 

710 IF X>-Y(2) THEN A(0)-A(0)+1: X-X-Y(2) 

720 IF X>-Y(l) THEN A(0)-A(0)+2: X-X-Y(l) 

730 IF X>-Y(0) THEN A(0)-A(0)+4 
740 RETURN 
750 REM 

1000 LOCATE 17,43:PRINT USING "#####"; K;:RETURN: 'Shows sweep number 
1010 REM 

1500 GOSUB 2000: 'Go set up array of binary weight constants 

1510 GOSUB 5010: GOSUB 2500: 'Pause, fetch new start frequency, display 

1520 GOSUB 3000: 'Fetch stop frequency & display too 

1530 GOSUB 3600: 'Fetch the sweeping increment 

1540 GOSUB 3500: 'Finally, get the number of sweeps 

1550 LOCATE 20,20: PRINT"Sweeping now..."; STRINGS(30,32); 

1560 COLOR 12,1:LOCATE 14,56: PRINT“Hz“; 

1570 LOCATE 17,20: PRINT"This Is sweep number /"; L; 

1580 GOTO 100: 'Having set up, now we go back, to do the critical part... 

1590 REM 

2000 DIM Y(22): 'Set up array for binary weight constants (Dbl precision) 

2010 FOR N-0 TO 22: Y(N)-2#*(N+l): NEXT N: 'And give the. their values... 

2020 RETURN 
2040 REM 

2500 LOCATE 20,60:PRINT STRING$(12,32);:'Fetching start frequency 
2510 LOCATE 20,20:INPUT "What is the desired start frequency (Hz)"; T 
2520 IF T>14000000# THEN GOSUB 5000: GOTO 2500 

2530 COLOR 12,1:L0CATE 8,47:PRINT USING "########";T;:PRINT" Hz";:COLOR 7.0 
2540 RETURN 
2550 REM 

3000 LOCATE 20,60:PRINT STRING$(12.32);:'Fetching stop frequency 
3010 LOCATE 20.20:INPUT "What is your desired stop frequency (Hz)"; Z 
3020 IF Z>14000000# THEN GOSUB 5000: GOTO 3000 

3030 IF Z<*T THEN LOCATE 20,20:PRINT“Not higher than your startl"; STRING$(20,32 
);-.GOSUB 5010:GOTO 3000 

3040 COLOR 12,1:LOCATE 10,47:PRINT USING "########";Z;SPRINT" Hz";:COLOR 7,0 
3050 RETURN 

3500 LOCATE 20,60: PRINT STRINGS(12.32);: 'Fetching number of sweeps 
3510 LOCATE 20,20:INPUT "How many frequency sweeps do you want "; L 
3520 RETURN 
3530 REM 

3600 LOCATE 20,60:PRINT STRINGS(12,32);: 'Fetching frequency increment 
3610 LOCATE 20,20:INPUT "And what is the frequency increment (Hz)"; U 
3620 IF U<2# THEN U-2# 

3630 IF (U+T)>Z THEN GOSUB 5000-.GOTO 3600 

3640 COLOR 12,l:LOCATE 12.47-.PRINT USING "########";U;:PRINT" Hz";:COLOR 7,0 
3650 RETURN 

4000 LOCATE 4,20:PRINT "DOS Frequency Sweeping Program Version 2.0"; 

4010 LOCATE 1,1:PRINT CHRS(201); STRINGS(78,205); CHRS(187); 

4020 FOR N-2 TO 24-.LOCATE N.1:PRINT CHRS(186); -.LOCATE N,80:PRINT CHR$(186); :NEXT 
4030 LOCATE 25,1:PRINT CHRS(200); STRINGS(78,205); CHRS(188); 

4040 COLOR 15,1:LOCATE 7,42:PRINT CHRS(201);STRINGS(18,205);CHRS(187); 

4050 FOR N-8 TO 14-.LOCATE N,42:PRINT CHRS(186) ;STRINGS(18,32);CHRS(186); :NEXT 
4060 LOCATE 15,42: PRINT CHRS(200);STRINGS(18,205);CHRS(188); 

4070 COLOR 15,0:LOCATE 8,20:PRINT"Start Frequency:"; 

4080 LOCATE 10,20:PRINT"Stop Frequency:"; 

4090 LOCATE 12 , 20 :PRINT"Sweep Increment:"; 

4100 LOCATE 14 , 20 :PRINT"Current Frequency:"; 

4110 COLOR 7,0:RETURN 

5000 LOCATE 20,60: PRINT"Too High! ";: 'Exceeds DDS limit... 

5010 COLOR 7,0:FOR N-l TO 5000: NEXT N: RETURN: 'Small delay... 



To got you going with the synthesiser, here are two 
programs written in GW-BASIC (yes, we know it’s now 
very ancient, but just about every PC has It available). 
Listing 1 Is a program which allows you to set the syn¬ 
thesiser for any fixed frequency in its range, while List¬ 
ing 2 allows you to set it up for frequency sweeping. 
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links first (in this case there are quite 
a few — 35, to be exact). Note that 
where a number of links are run in 
close parallel, it’s a good idea to run 
them in insulated rather than bare tinned 
copper wire. 

Follow then by fitting the various con¬ 


nectors that mount on the PCB (Jl, J2, 
J3, J5 and the baud rate selector header 
strip LK2). J5 is a 3-way 90° SDL header 
or launcher , to allow the use of a neat 
power lead between the interface board 
and the DDS3 module. Note that J4 is 
the optional 10-way data input connec¬ 


ts® these two overlay 
diagrams as a guide In placing 
all of the components on the 
synthesiser Interface’s main 
board and attenuator board. 
Note that the main board has 
spaces for crystals of two 
common sizes. 


O 
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tor, and would only need to be fitted if 
you’re going to use the interface for 
another application. 

By the way, there are a couple of dif¬ 
ferent brands of 90°-mounting DB9 con¬ 
nector currently available from local 
suppliers, and these differ significantly 
in the location of their connection pins 
relative to the two locating lugs or 
mounting holes. 

The PCB has been designed to take 
the type which has the mounting lugs or 
holes on an axis midway between the 
two rows of connector pins. It is not 
really compatible with the other type, 
which has the mounting holes on an axis' 
about 8mm further towards the front of 
the connector. It’s also a good idea at 
this stage to fit the three PCB pins used 
to connect the low-voltage AC power 
from the transformer. These go near the 
edge of the board, just near the four rec¬ 
tifier diodes D3-D6. 

Next fit the resistors, most of which 
have the usual 0.5" lead centres; the 
only exception is R9, which has its 
leads bent somewhat longer. Then fit 
the small ceramic and monolithic 
capacitors, followed by the solid tan¬ 
talum and electrolytic caps and final¬ 
ly the signal and rectifier diodes. Use 
the overlay diagram as a guide to 
fitting the polarised parts with the cor¬ 
rect orientation. 

With these all fitted you can fit the 
two regulator chips U7 and U8, both 
of which mount horizontally on the 
top of the board. The 7905 negative 
regulator mounts directly, but the 7805 
positive regulator is fitted with a small 
U-shaped finned heatsink to assist its 
heat dissipation. Both are fastened to 
the board with 3mm x 6mm machine 
screws and nuts, as well as having their 
pins soldered to the appropriate pads 
after bending down at 90° so they pass 
through the holes provided. 

The final step in board assembly is to 
fit the 2.4576MHz crystal (which can be 
of either case size commonly available), 
and then the rest of the IC’s. 

I’d suggest using a 40-way DIL socket 
for mounting the UART chip (Ul) to the 
PCB, as it’s a relatively sensitive NMOS 
device. The remaining devices are either 
HCMOS or bipolar, and can be soldered 
directly into the board without undue 

risk. Just take the usual precautions_ 

an earthed iron, and soldering each 
chip’s supply pins first to allow the inter¬ 
nal protection diodes to function. And fit 
them to the PCB the correct way around 
of course! 

Your main interface PCB should now 
be complete, although you may like to 
add the mounting pillars ready for the 































































































DDS3 board before you put the board 
aside for a while. The attenuator as¬ 
sembly can be put together next, and 
here I suggest that you fit the PCB to the 
rotary switch before fitting the resistors 
or PCB pins. This is because mating the 
switch lugs with the PCB holes can be a 
little tricky, and is easier done when the 
board has no components. Note that if 
you have obtained a switch with ex¬ 
tended ‘solder loop’ lugs instead of PCB 
tails, you’ll have to cut the loops off 
with side cutters and possibly trim them 
slightly before they will mate with the 
PCB holes. 

Once the PCB and switch are mated 
and the leads soldered to their pads, it 
would be a good idea to cut the switch 
shaft to about 10mm free length, ready 
to take your chosen control knob. You 
may also wish to file a suitable flat on 
the shaft, to allow a good purchase by 
the knob’s attachment grubscrew — but 
bear in mind that the attenuator assemb¬ 
ly actually fits in the case upside down. 
That is, with resistor R1 below the 
switch and the switch shaft axis just 
below the PCB/front panel centre line, 
rather than above it. It’s the comer of the 
board nearest to R2 and R3 which may 
need a small section removed (ap¬ 
proximately 4mm square), to clear the 
main interface PCB. You may wish to do 
this now, just in case. 

To complete the attenuator it’s then 
just a matter of fitting the 21 resistors to 
the PCB, and also fitting four PCB pins 
to facilitate the input and output connec¬ 
tions. Note that in this case the PCB pins 
are mounted from the copper side, not 
the component side. 

With the attenuator complete, it too 
can be placed aside while you prepare 
the transformer mounting plate and bolt 
the transformer to it. Use 4mm x 12mm 
bolts, fitted with their heads under the 
plate and flat washers, star lockwashers 
and nuts above the transformer mount¬ 
ing lugs. Once these bolts and nuts are 
securely tightened, fit a second lock- 
washer, solder lug and nut on one of 
them, ready for the earthing wire. The 
correct bolt to fit with the solder lug is 
the one that is at ‘six o’clock’, when 
you’re looking at the top of the trans¬ 
former with the mains connection side 
of it facing to your right 

The next step is to prepare the case. As 
you can see, there are only three holes in 
the front panel — one for the attenuator 
switch and the other two for the BNC 
output connectors. 

On the other hand the rear panel has a 
total of five holes, and involves rather 
more work. There’s a long rectangular 
hole to clear the two DB-9 connectors, a 


round one for the mains fuseholder 
(ideally filed from a smaller size, to 
allow it to be provided with a ‘flat’), and 
the usual three for a captive IEC plug (a 
large rectangular hole and two 3mm 
holes for the mounting screws). 

Probably the hardest part of preparing 
the case, in this instance, is to remove 
the unwanted mounting spigots from the 
lower half of the case itself. This type of 


case provides a large number of spigots, 
for flexibility, and we really only need 
eight of them here: four for mounting 
the main interface PCB, and four for the 
transformer mounting plate. Most of the 
rest end up underneath the main PCB, 
and these need to be ‘pruned’ so that 
they don’t hit the solder joints on the 
underside of the PCB and prevent it 
from being mounted properly. I used an 


You guessed It. These are the 
PCB patterns for the Interface 
and attenuator boards — 
reproduced actual size, as 
usual to allow you to make your 
own boards easily. 



ELECTRONICS Australia, July 1993 


85 































































PC driven 0-12MHz Digital Synthesiser 



old pair of larger and really sharp side 
cutters for this, but it’s still a messy and 
tedious job. 

At this stage you should be able to 
mount the main interface board in the 
case, along with the power transformer 
on its plate. Fit the transformer plate so 
that the solder lug is towards the rear of 
the case, with the mains connection 
wires leaving the transformer on the side 
away from the main PCB. 

Now make the mains connections, be¬ 
tween the transformer and the 
fuseholder and IEC plug. One trans¬ 
former lead goes to the ‘N’ lug of the 
IEC plug, while the other goes to the 
side contact of the fuseholder. As these 
leads will need to be cut short, use one 
of the offcuts to make the third connec¬ 
tion between the ‘A’ lug of the IEC plug 
and the rear lug of the fuseholder. Note 
that all of these solder joints should be 
sleeved with either heat-shrink PVC or 
varnished cambric, to prevent accidental 


shocks. Don’t forget to connect the 
earth lug of the IEC plug to the solder 
lug on the transformer plate, using a 
short length of stout wire with green 
or yellow/green insulation. 

Now you can connect the three wires 
from the transformer secondary to the 
AC input pins on the main PCB, and 
you’re ready for initial checkout Note 
that at this stage, the UART chip should 
not have been fitted to the main PCB. 
Also neither the DDS3 board nor the at¬ 
tenuator assembly has been fitted, or 
connected, and the case front panel need 
not be fitted. 

Initial checkout 

Now connect a multimeter, set to say 
the 10V DC range, between the centre 
pin of J5 and the +5V pin. Then apply 
mains power, and check that the meter 
reads close to +5V. If it doesn’t, switch 
off immediately and search for your 
wiring error! If the +5V is in order, 


check that -5V is also present, on the 
third pin of J5. Then check that -10V 
is present at pin 2 of U5, and the ad- 
jacent ends of R1, R2 and R3. 


check that the crystal oscillator is work¬ 
ing by probing pin 9 of U4. This should 
reveal a healthy 2.4576MHz square 
wave, and the row of LK2 pins nearer 
U4 should provide 153.6kHz, 76.8kHz 
38.4kHz, 19.2kHz, 9.6kHz and 4.8kHz 
respectively (16 times the corresponding 
bps rates). 

Note that if all seems well so far and 
you haven’t as yet fitted the jumper 
shunt for LK2, this can now be 
fitted. For the default speed of 9600bps, 
it should be fitted in the ‘A’ position, at 
the end nearer R7. 


Assuming everything has checked out 
correctly this far, switch off the power 
and carefully insert the UART chip U1 
into its socket. Your interface card is 
now complete, and you should be ready 
for the final stage of assembly. 

If you haven’t already made up a 50- 
way interconnecting cable to run be¬ 
tween the J3 header and the 
corresponding header on the DDS3 
board, now is the time to do so. It can 
be quite short — only about 45mm 
long (plus 30mm to allow for the strain- 
relief loops). After cutting a piece of 50- 
way ribbon cable to this total length, 
carefully crimp on an EDC connector at 
each end using a small vice. Then loop 
the cable and fit the outer clamps. 

You’ll also need to make up a short 
three-way cable, to supply the DDS3 
board with power from the interface 
card s J5 launcher. This cable is best 
made from a three-wire piece of rainbow 
ribbon cable, again about 75mm long, 
and fitted with matching three-way SIL 
connectors at each end. 

Three further internal cables are 
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needed, each cut from light duty 50-ohm 
coax. Two of these have two-way SIL 
connectors fitted at one end, to run from 
the sine and square outputs of the DDS3 
board to the attenuator input pins and 
squarewave output connectors respec¬ 
tively. The third is to run from the at¬ 
tenuator output to the sinewave output 
connector, and solders directly to each. 

Final assembly 

With each of these interconnecting 
leads made, you’re ready to begin the 
final assembly. First mount the at¬ 
tenuator and the two output connectors 
on the front panel, and then fit the front 
panel into the case. This will allow you 
to fit the cables to the output connectors, 
before the DDS3 board is fitted. 

One cable runs from the sinewave out¬ 
put connector to the output pins of the 
attenuator, while the other connects to 
the squarewave output and ends in a 
two-way SIL connector. 

The remaining coax cable can be 
connected to the attenuator input 
pins, at this stage, ready to connect to 
the DDS3 sinewave output pins. Now 
you should be able to fit one end of 
the 50-way and three-way cables to 
J3 and J5 of the interface board, 
respectively, ready for the next step of 
mounting the DDS3 board on the pillars. 
And with this done, you can connect the 
‘top ends’ of the two cables, to complete 
things. Just remember to take special 
care with the three-way power cable — 
don’t twist it, or the power to the DDS3 
could be reversed in polarity, with dis¬ 
astrous results! 

Your synthesiser should now be func¬ 
tionally complete, and ready for final 
checkout There’s just one final thing to 
make sure of, at this stage: that all of the 
manual programming DIP switches on 
the DDS3 board are set to OFF, with 
their sliders towards to SEL resistor net¬ 
works and away from the 50-way con¬ 
nector PI. 

Final checkout, use 

You should now be able to connect up 
the synthesiser to your PC, via a suitable 
serial RS-232C cable. This will need a 
DB-9 connector at one end to mate with 
J1 on the interface, and either a DB-9 or 
DB-25 connector at the other to suit the 
computer’s serial port. 

Then you can connect an oscilloscope 
to the sinewave output of the syn¬ 
thesiser, and perhaps a counter to the 
squarewave output to monitor the fre¬ 
quency. The attenuator should be set to 
the fully clockwise position, to give 
maximum sinewave output. 

When you apply power to the inter¬ 


PARTS LIST 



Main interface 

Capacitors 

C1-4 

22uF 16VW RB electrolytic 

C5 

33pF NPO ceramic 

C6 

82pF NPO ceramic 

07,9,14,15,17-19,22,23 


0.1 uF monolithic 

C8.12.20.21 


2.2uF 25VW solid tantalum 

CIO 

180pF ceramic 

Cl 1,13 

2200uF 16VW RB electrolytic 

C16,22 

lOOpF ceramic 

Resistors 

All 1/4W 5%: 

R1-3 

5.6k 

R4 

100k 

R5.10 

10k 

R6,9 

2.2k 

R7 

10M 

R8 

Ik 

Semiconductors 

D1,2,7 

1N4148 or similar sig. diode 

D3-6 

1N4001 or similar rectifier 

U1 

AY-3-1015D UART 

U2 

74HC138 three-bit decoder 

U3 

74HC00 quad gate 

U4 

74HC4060 osc/divider 

U5 

MAX232 or TSC232 


serial interface 

U6 

74HC14 hex Schmitt inverter 

U7 

7805 +5V TO-220 regulator 

U8 

7905 -5V TO-220 regulator 

U9-14 

74HC175 quad latch 

Miscellaneous 

J1 

DB-9 connector, female 90° 


PCB mounting (see text) 

J2 

DB-9 connector, male 90° 


PCB mounting (see text) 

J3 

50-way DIL pin header 


3-way SIL pin header, 90° 
12-way DILpin header 
2.4576MHz crystal 
Power transformer, 12.6V 
CTatIA 

PI Captive IEC mains plug, 

panel mount 

FI Mains fuse holder, 500mA 

cartridge fuse 

Plastic instrument case, 200 x 160 x 
65/70mm; PC board 144 x 118mm, coded 
93ddi5'; small TO-220 heatsink; 2 x BNC 
sockets, single-hole panel mounting; 2 x 
50-way DIL connectors, IDC type; 75mm 
length of 50-way ribbon cable; 2 x 3-way 
SIL connectors; 75mm length of 3-way 
rainbow ribbon cable; 2 x 2-way SIL con¬ 
nectors; 3 x 160mm lengths of light duty 
50-ohm coaxial cable; 4 x 25mm tapped 
spacers with screws and lockwashers; 3 x 
PCB terminal pins; 100 x 40mm piece of 
1mm aluminium sheet; solder lug; 4 x 
3mm x 12mm machine screws with nuts 
and star lockwashers; hookup wire, etc. 

Attenuator 

Resistors 

All 1/4W 1%, unless specified; 

R1,2 27 ohms 

R3 36 ohms 

R4,5 39 ohms 

R6.8-10 10 ohms 

R7.11 47 ohms 

R12.15 120 ohms 

R13.16 82 ohms 

R14,18-20 1 ohm (may be 1/2W 5%) 

R17.21 51 ohms 

Miscellaneous 

SW1 2 pole 6 position rotary switch 
PC board, 59 x 50mm, code 93swa6; 

4 x PCB terminal pins; small control knob 


J5 

LK2 

XI 

T1 


face and the PC, there should be no out¬ 
put from the synthesiser initially be¬ 
cause the interface latches are all reset 
and programming the DDS3 for an out¬ 
put of 0Hz. You’ll have to send a string 
of six data bytes to the interface, before 
an output wiil be produced. 

The easiest way of doing this is 
probably to run the GWBASIC program 
shown in listing 1. This is my third 
revision of a simple frequency setting 
program for the synthesiser, and should 
work on virtually any IBM-compatible. 
It simply sets up the COM1: port for 
9600bps, and then asks you to input the 
desired frequency in Hertz. When you 
do this it converts your decimal frequen¬ 
cy figure into a 23-bit pure binary num¬ 
ber, splits this into six nibbles, and sends 
them off to the synthesiser. It then dis¬ 
plays your ‘Current output frequency’ on 
the screen, and waits for you to input 
another frequency. 

You’ll find a fair number of comments 
in the listing, to help you figure out how 
it works. Note that if you want to use a 
different serial port from COM1:, or a 
different baud rate, you’ll need to 
change the content of the OPEN state¬ 
ment in line 10. 


As well as letting you try out your 
synthesiser, this same program can be 
used to program it for producing any 
desired frequency in its 2Hz - 12MHz 
range. (Actually the program will let you 
take the DDS3 up to 14MHz, but stops 
you going beyond this point) 

If you’d like to experiment with using 
the synthesiser for sweeping, listing 2 
gives you another simple GWBASIC 
program to get you going. It lets you 
input the sweep start and stop frequen¬ 
cies, the frequency increment (2Hz min¬ 
imum) and the number of sweeps. These 
are all displayed on the screen, and then 
it takes over and sends the stream of data 
to the synthesiser, to make it all happen. 

How fast the sweeping takes place 
will depend largely on the clock speed 
of your PC. On a typical 286 machine 
running at 12MHz, I obtained sweep 
speeds of 22 frequency increments per 
second; while a 386SX running at 
20MHz gave 33 increments per second. 

Faster sweeping 

While these sweep rates are probably 
OK for audio sweeping, if you use a lit¬ 
tle judicious selection of the frequency 
increment, they’re rather too slow for IF 
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PC driven 0-12MHz Digital Synthesiser 


or RF sweeping. However there are a 
number of ways you could speed things 
up — don’t forget that the DDS3 
synthesiser board itself can change 
frequency very much faster than this. 
The problem is one of getting the 23-bit 
frequency data words to it, at a fast 
enough rate... 

The first method of speeding up the 
sweep rate would be to replace my 
simple GWBASIC programs, with 
software capable of processing data 
faster. You could try programs written in 
C, perhaps, or even in assembler if 
you’re experienced in it One of the 
newer compiled BASICs like 
Microsoft’s Visual BASIC might well be 
capable of doing the job too, I suspect, 
and I hope to try this soon myself. 

With faster software, you’ll be able to 
get the sweeping rate up to the next limit 
— which is imposed by the serial inter¬ 
face. At 9600bps, this will limit us to 
around 960 data nibbles per second, or 
160 (i.e., 960/6) frequency incre¬ 
ments/second. 

Of course the PC’s serial port can run 
faster than 9600bps; most will run to at 


least 19,200bps, while some will go as 
high as 115,200bps. 

However the readily available AY-3- 
1015D UART used in our interface will 
only run to about 30,000bps, so in prac¬ 
tice our upper limit is probably going to 
be 19,200bps — corresponding to about 
320 frequency increments per second. 
This might well be sufficient for many 
simple sweeping applications, however 
— especially if you use a digital storage 
scope for storing the response of the cir¬ 
cuit being swept. 

But how can you make the syn¬ 
thesiser interface operate at 19,200bps, 
when the present highest speed is 9600? 
It’s a little messy, because the 
74HC4060 chip used for generating the 
UART clock signals doesn’t have the 
outputs from its earlier divider stages 
brought out to pins. 

This means that you’ll need to add an 
additional chip — say a 74HC393 bi¬ 
nary divider, connected as a /8 frequen¬ 
cy divider with its input fed from the 
2.4576MHz crystal frequency available 
from pin 9 of U4. The resulting 
307,200Hz signal could then be fed to 


LK2 in place of one of the existing sig¬ 
nals, to provide the right UART clock 
for 19,200bps. 

You could mount the additional chip 
on a small piece of perforated PCB strip- 
board, and connect it into the main inter¬ 
face via a four-way ribbon cable. 

If you need to have the synthesiser 
capable of sweeping much faster than 
320 increments per second, you’ll really 
need to provide it with a different type of 
interface altogether. You could try using 
a dedicated Centronics parallel port, 
which will typically run at around 1000- 
3000 bytes per second depending upon 
the speed of the computer. 

Using a different addressing system, 
say with six data bits and two address 
bits per byte, you’d perhaps be able to 
achieve 750 frequency increments per 
second using a fast machine. 

But for faster sweep rates than this, 
you’ll probably need to go to a custom 
interface card providing a latched 24-bit 
output, fed directly from the main CPU. 

Hopefully the simple interface and 
software given in this article will at least 
get you off to a good start with your 
digital synthesiser, though. I hope you 
find it as interesting and enjoyable as 
I have! ❖ 


AN ESSENTIAL TOOL 

8 ounce 
sity 

MENDA 
FLUID 
DISPENSER 

FAST 
SIMPLE 
PRACTICAL 
AROUND $20 

Dispense your liquid with a 
single push on the top. 

No mess, no fuss, no waste. 
Essential everywhere fluids 
needs to be dispensed regularly. 


MEKTRONICS (03) 587 3888 MEKTRONICS (08) 346 0333 
ELECTRONIC COMP. (06) 239 2455 COLOURVIEW (07) 275 3188 
CLC AGENCIES (02) 750 4777 COMPUTRONICS (09) 221 2121 
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EDITOR’S NOTE: Novatech DDS3 kit availability 

For those who may have missed the article in the April 1993 
issue reviewing the Novatech DDS3 12MHz Synthesiser Kit, 
the kit is available from: 


Novatech Instruments, 

1530 Eastlake Avenue E., Suite 303, 

Seattle, Washington 98102, USA. 

The price of the kit is US$119.95 plus US$10 for handling 
and shipping, giving a total of US$129.95. Novatech prefers 
payment in US currency, but it will accept a bank cheque in 
Australian currency for the corresponding amount (currently 
about A$200.00). 


NEW KITS FOR EA PROJECTS 

Jaycar Electronics has advised us of its release of a new kit for the 
following recent EA project: 

LOWCOSTNOISE& DISTORTION METER (May/June 1993):The 
Jaycar kit is complete as described, with all specified components. 
All resistors are of 1% tolerance, and the capacitors are of the 
compact MKT type. The front panel has an anodised gold finish, 
giving a distinctive appearance. The kit has the catalog number 
KA-1751 and is priced at $139.50. 

Dick Smith Electronics has also advised us of its release of a new 
kit for the following recent EA project: 

LOWCOST NOISE & DISTORTION METER (May/June 1993): The 
Dick Smith Electronics kit is complete as described, with all specified 
components, all PC boards (including shielding boards), pre¬ 
punched and silk-screened front panel, pre-punched rear panel 
meter and meter scale. The kit has the catalog number K-7222 and 
is priced at $129.00. 

NOTE: This information is published in good faith, from information 
supplied by the firm or firms concerned, as a service to our readers. 
Electronics Australia cannot accept responsibility for errors or omissions. 
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School of Electrotechnology 

Short Courses 

The RMIT School of Electrotechnology offers the following Short Courses 


DATA & TELECOMMUNICATIONS 


AUSTEL 

Cabling Licence 

Duration: 1 day Fee: $130 

AUSTEL 

Cabling Licence 
Pre-Examination Coaching 
Duration: 1 day Fee: $220 

COMMUNICATIONS PROTOCOLS 
CCITT, ISO and IEEE 802.xxx 
Duration: 3 days Fee: $560 
DATA CABLING 
Installation Techniques 
Duration: 2 days Fee: $440 
OPTICAL FIBRE CABLING 
Techniques 

Duration: 2 days Fee: $500 

OPTICAL FIBRE TECHNOLOGY 
Transmission Systems 
Duration: 3 days Fee: $560 
OPTICAL FIBRE INTERFACES FDDI 
Duration: 2 days Fee: $440 
OPTICAL FIBRE LINKS 
Design 

Duration: 3 days Fee: $560 

SATELLITE COMMUNICATIONS 
Systems 

Duration: 3 days Fee: $560 

INSTRUMENTATION BUS (GPIB/HPIB) 

IEEE 488/IEC 625 for Instruments 

and Controllers 

Duration: 3 days Fee: $560 

MOBILE COMMUNICATIONS 

Analog Cellular 

Duration: 2 days Fee: $440 

CELLULAR MOBILES 

Servicing 

Duration: 2 days Fee: $440 

MOBILE COMMUNICATIONS 
Trunked Radio 
Duration: 2 days Fee: $440 
RADIO COMMUNICATIONS 
EQUIPMENT 

Microcontroller Troubleshooting 
Duration: 1 day Fee: $220 
DATA COMMUNICATIONS 
Fundamenals 

Duration: 5 days Fee: $350 

COMMUNICATION INTERFACES 
CCITT and EIA 

Duration: 3 days Fee: $560 

MODEMS 

Installation & Servicing 

Duration: 2 days Fee: $440 

MICROWAVE COMMUNICATIONS 

Fundamentals 

Duration: 5 days Fee: $350 

MICROWAVE LINKS 

Planning and Design 

Duration: 3 days Fee: $560 

TELECOMMUNICATIONS 

Networks, Architecture & 

Technologies 

Duration: 3 days Fee: $560 


INTEGRATED SERVICES DIGITAL 
NETWORK (ISDN) 

Technology 

Duration: 3 days Fee: $560 

ISDN NETWORK SERVICES 
Applications 

Duration: 3 days Fee: $560 

TRANSMISSION CONTROL 
PROTOCOL & INTERNET PROTOCOL 
TCP/IP 

Duration: 3 days Fee: $560 

LOCAL AREA NETWORKS 
Design 

Duration: 3 days Fee: $560 

LAN ADMINISTRATION 
Instal & Configure 
Duration: 3 days Fee: $560 

LAN MANAGEMENT 
Planning 

Duration: 3 days Fee: $560 


MICROCOMPUTING 


COMPUTER VIRUSES 
Duration: 1 day Fee: $285 

DIGITAL SIGNAL PROCESSING 
Techniques 

Duration: 3 days Fee: $560 

MICROCONTROLLER SYSTEMS 
Intel MCS51 

Duration: Introductory 2 days Fee: 

$440 

Hardware & Software 3 days $560 

MOTOROLA MICROPROCESSOR 
68000 

Duration: 5 days Fee: $350 

MICROCONTROLLERS 
Motorola MC 68HC 16 Principles 
Duration: 2 days Fee: $440 
MICROCONTROLLERS 
Motorola MC68HC 16 Applications 
Duration: 3 days Fee: $560 
INTEL MICROPROCESSOR 80386 
Duration: 5 days Fee: $350 
C LANGUAGE PROGRAMMING 
Principles 

Duration: 5 days Fee: $350 

APPLICATION SPECIFIC INTEGRATED 
CIRCUITS (ASIC) 

Design 

Duration: 3 days Fee: $560 


ELECTRICAL TECHNOLOGY 


ELECTRICAL EQUIPMENT 
On Site Inspection and Testing 
Duration: 2 days Fee: $440 
ELECTRICAL APPLIANCES 
Inspection and Testing 
Duration: 1 day Fee: $220 
ELECTRICAL CONTROL 
Industrial Type B Gass Appliances 
Duration: 5 days Fee: $350 
LIGHTING 
Fundamentals 
Duration: 3 days Fee: $560 


Energy Management and Control 

Duration: 3 days Fee: $560 

Industrial Lighting 

Duration: 2 days Fee: $440 

Theatres and Public Halls 

Duration: 3 days Fee: $560 

Architectural 

Duration: 3 days Fee: $560 

Sporting Venues 

Duration: 3 days Fee: $560 

Security Lighting 
3 days Fee: $560 
Hospital Lighting 
Duration: 2 days Fee: $440 

VARIABLE SPEED DRIVES 
Introduction 

Duration: 5 days Fee: $350 

BASIC LIFTS & ESCALATORS 
Coaching Course 
Duration: 144 hours Fee: $770 
PROGRAMMABLE CONTROLLERS 
Basics 

Duration: 5 days Fee: $350 

PROGRAMMABLE CONTROLLERS 
Advanced 

Duration: 5 days Fee: $350 

SUPERVISORY CONTROL & DATA 

ACQUISITION 

SCADA 

Duration: 1 Vi days Fee: $250 


CONSUMER ELECTRONICS 
EQUIPMENT (TV-VIDEO-AUDIO) 
Microcontroller Troubleshooting 
Duration: 1 day 
MICROWAVE OVENS 
Operation & Servicing 
Duration: 1 day Fee: $220 
DIGITAL AUDIO & COMPACT DISC 
Principles & Adjustments 
Duration: 2 days Fee: $440 
HIGH RELIABILITY SOLDERING 
Techniques 

Duration: 5 days Fee $350 

SURFACE MOUNT TECHNOLOGY 
Soldering & Desoldering Techniques 
Duration: 2 days Fee: $440 

PC BOARD DESIGN AND 
MANUFACTURE USING PROTEL 
Duration: 4 days Fee: $350 
MANUFACTURE OF ELECTRONIC 
EQUIPMENT 

Components and Assembly 
Techniques 

Duration: 2 days Fee: $440 

INTRUSION ALARMS 

Systems, Installation and Servicing 

Duration: 3 days Fee: $560 

AUTOCAD 

Introduction Version 12 

Duration: 3 days $350 


ELECTRONIC EQUIPMENT 
MANUFACTURE, REPAIR & 

Design Drafting in 2D Version 12 

Duration: 5 days Fee: $560 

SERVICING 

| AUDIO & VIDEO PRODUCTION 


PC SYSTEM HARDWARE 
PC Support Level 1 
Duration: 1 day Fee: $220 
PC Support Level 2 
Duration: 2 days Fee: $440 
PC Support Level 3 
Duration: 2 days Fee: $440 
PC SYSTEM HARDWARE 
System Updates 
Duration: 1 day Fee: $220 
COMPUTER MONITORS 
Installation & Servicing 
Duration: 1 day Fee: $220 
COLOUR TELEVISION RECEIVER 
Servicing 

Duration: 5 days Fee: $350 

SATELLITE TV INSTALLATION 
Receive Only (TVRO) 

Duration: 1 day Fee: $220 
PC NETWORKING 
Concepts 

Duration: 1 day Fee: $220 

PC NETWORKING 
installation 

Duration: 2 days Fee: $440 

PC NETWORKING 
Management 
Duration: 2 days $440 
ELECTRONIC EQUIPMENT REPAIR 
Diagnostic & Fault Finding Skills 
Duration: 3 days Fee: $560 


SINGLE CAMERA & VIDEO 
PRODUCTION 
Duration: 5 Days Fee $350 
AUDIO PRODUCTION 
Management and Administration 
Duration: 144 Hours Fee: $1,220 
AUDIO PRODUCTION 
For Film & Television 
Duration: 144 hours Fee: $1,220 
VIDEOCONFERENCING 
Installation and Servicing 
Duration: 5 Days Fee $350 


INSTRUMENTATION & PROCESS 
CONTROL 


INSTRUMENTATION & PROCESS 

CONTROL 

Introduction 

Duration: 5 days Fee: $350 

INSTRUMENTATION & PROCESS 

CONTROL 

Applications 

Duration: 5 days Fee: $350 

PROCESS ENGINEERING 
Design 

Duration: 5 days Fee: $650 

AUTOMATIC CONTROL 
Design 

Duration: 5 days Fee: $560 


FOR DETAILS CONTACT COURSE INFORMATION OFFICER 
ON +613 660 4425 OR FAX +613 662 2525 

Other courses in Electrical, Electronics, Computer Installation and Servicing, Instrumentation and Audio Visual Technology 
are also available. Courses conducted on site throughout Australia, Asia and the Pacific. Course fees are subject to change and 
apply to Australian residents only. Course fees shown are for on-campus course delivery at RMIT. 

RMIT is now a university incorporating Philip Institute of Technology. 


School of Electrotechnology 
City Campus 
GPO Box 2476V 
Melbourne Vic 3001. 


RMIT 
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ALTRONIC COMPONENTS 


COMPONENTS 


Jet Express 


AUSTRALIA 

WIDE 



Altronics Commitment to Quality 

Our customers throughout Australia are constantly amazed of our efficiency 
and quality products. With services like a minimum 6 month warranty on all 
products, overnight jet courier service (to capital cities and suburbs) and the 
recent installation of a computerised mail order system, ALTRONICS is 
setting standards for others to follow. I invite you to try our fast mail-order 
service. Just phone your order on 008 999 007 by 4.00pm EST and in most 
cases we can deliver to your door step the next working day! 

Regards Jack O'Donnell 


Alphanumeric LCD 
Module Kit 



Using an alphanumeric LCD display board 
is not as hard as you may have thought. 
This kit is certainly the easiest way of learn¬ 
ing about these devices. It con¬ 
nects straight up to 
your printer port 
of your P.C. N.B. 
requires soft¬ 
ware. 

K 2825 $39 95 

K 2826 5.25" PC Software Disk # ^ ^ 

K 2827 3.5" PC Software Disk $14 



Beat Triggered Strobe 
Kit 



(AEM July '85) 

Designed by 

Australian _ 

Electronics Monthly. Flashes in time to your 
music. Will also work as normal strobe. 
Exclusively customised by Altronics into our 
H 0480 Instrument Case, making construc¬ 
tion a breeze and improving stability, safety 
and overall appearance. Includes silk 
screened panel. Two tube option available 
which boosts lighting output. 

K 5790 Strobe Kit NORMALLY $79 95 

This Month Only $70°° 

K 5795 Two Tube Option $16.50 


Amplifier Module 
Kit Clearance 

We have a _ 
quantity 
of discon¬ 
tinued 
amplifier 
modules 
which we 
need to 
clear to 

make way for new stock. Both modules 
come complete with all components (exclud¬ 
ing power supply) to build high power 
amps. Includes heatsink and heatsink 
bracket. Not available from Altronic Dealers. 
K 5140 100W into 4 ohms, 

NORMALLY $69°°, This Month $50 °° 

K 5150 150W into 4 ohms 

NORMALLY $99 °°, This Month $69 °° 



DC-DC Converter for 
Car Amplifiers Kit 



Most amplifier modules requires a much 
higher voltage than just 12 volts to operate 
in a car. Enter this ldt. This kits input is 12 
volts but its output is +/- 35V to 50V at 1.15 
amps. This can be used 
to run 2 X SOW ^^ st ic/or~ 
modules or lx f r . 

100W module. ( OMrAmp 
Great for building^ W. M odul? 
sub woofers etc. 

K 4100 $139" 


Audio Power Meter Kit 



SC April *93. With the wide dynamic range of 
today’s CD's and CD players, it is all too easy 
to over drive your valuable 
speaker system 
without being 
aware that any¬ 
thing is a 
miss. By using 
this low cost pro¬ 
ject, you can monitor power levels from 200 
mW to 100 W RMS using a 
LED Bargraph display. 



K 5415 


$24-< 


M 


Low Cost Noise and Distortion Meter Kit 


If you design, service, or experi¬ 
ment with audio equipment, this 
new instrument will fill a gap in 
your range of test gear. It can 
measure distortion levels down to 
less than 0.01% at spot frequencies 
of 100Hz, lKHz and lOKHz, as 
well as providing a built-in low 
distortion oscillator and AC milli- 
voltmeter. Best of all, it costs a 
fraction of commercial equivalents! 

K 2542 $137*" 


Single Cell Ni-Cad 
Discharger Kit 

SC May ’93. Do you have problems with 
nicads that are not performing to their maxi 
mum capacity because of 'memory' prob¬ 
lems. This low cost discharger 
will correctly discharge 
any size single nicad 
cell so that it can be __ 
recharged to full 
capacity. Supplied Ipp 
with a single AA holder. 

K 1642 $27*" 






Auto Power Switch 
Master/Slave Kit 

Simply plug in 
your amplifier 
the CD, tuner, 
tape deck etc. 
and each time 
you turn on the 
amp all the oth¬ 
ers automatically power up. Also great for 
computers and printers or videos and TV 

K 6070 $59" 



Woofer Stopper Kit 

^2327 


SC May 
'93. Do 



the canine variety? Then bark back with this 
great kit. Simple push button operation 
emits a harmless 20kHz signal (beyond 
human hearing) which irritates the dog and 
in most cases takes out the temp¬ 
tation for barking. ^ 

K 1165 $59 " &£££££' 


1 Ghz Frequency 
Counter Kit 



EA April 93. 

This amazing { 
high perfor- 
mance 1GHz frequency meter features an 
incredibly accurate 7 digit LED display, 2 
BNC inputs 0-50MHz and 50MHz-lGHz) 
and 4input ranges (2MHz, 20MHz, 50MHz 
and 1GHz). An absolute must for the serious 
hobbyist and technician. 

K2S17$145°° 


50 Mhz Frequency 
Counter Kit 

EA Feb '93. This frequency counter kit offers 
high per¬ 
formance 
with out a 
high price 
tag. 

Features 
include an 
accurate 4 
digit LED 

display, 5 ranges (10kHz, 100kHz, 1MHz, 
10MHz, 50MHz) and a BNC input connec¬ 
tor. 

K 2512 $89" 



Megger 
Meter Kit 

This design of an elec¬ 
tronic meg-ohm meter 
features a dual voltage 
of 500 and 1000V with 
a large scale meter. It 
can resolve resistance 
from 1M to 200M ohm 
which is ideal for insu¬ 
lation testing. 

K 2555 NORMALLY $79 00 
This Month Only $75°° 



Compact Stereo 50 + 50W Amplifier Kit 


This fantastic new amp has all the fea¬ 
tures of commercial units costing 
hundreds of dollars more. Using TIP 
142/147 transistors it is capable of 
producing a total of 47 Watts per 
channel RMS into 8 ohms. Features 6 
inputs, bass, treble and balance con¬ 
trols, headphone jack, tone deafeat 


switch etc etc. Incorporates polyswitch protection. 



K 5045 


$299 c 


PHONE ORDER - FREECALL 008 999 007 























































AUSTRALIA 

WIDE 


Protect your Home or Business from 
Intruders With One of These "State of the 
Art" Burglar Alarm Security Systems 

Economy 3 Sector 
Alarm Panel 

Features: 

• 3 Independent Protection Sectors • All 
Sectors are Compatible with N.O. and N.C. 

Switches • All Sectors are Sealed with End of 
Line Resistors • Adjustable Timers for Entry 
Delay and Siren Duration • Built-in Siren 
Driver • Output Relay is Selectable for 'Latch' 
or Timing' Operation • Remote Arming and Disarming Control 
Possible • Remote and Local Alarm Status Indication • Key operated 
arm and disarm • Requires 16 Volts AC M 9025 Plugpack, and Battery 
Backup S 5065-7 (Not Supplied) 

S 5480 Normally $159°°, fldeal for Homes & Small 

This Month Only $147-50 ^Commercial Premise^ 


Jet Express 


ALTRONIC 

COMPONENTS 



Slider 
Pots 

Hurry limited stock. 

50kD. Ideal for replacement or 
new mixers, amps etc. 

r 2090 Only $T 00 
Dual Gang Pots 

These dual gang, lOOkfl logarith¬ 
mic pots include a centre notch 
making them ideal for balance, 
tone controls etc. Stocks limited. 

nly $ 1 50 



Gell Cell 
Charger 

Charging current 300mA at 
12V. 

Includes 
red and 
black 
colour 
coded 
spade ter¬ 
minals for 
easy connection to most gel 
cell batteries. 



Sorry Not 

Available from —— - 

A/fromc D«i«^Aiphanumeric Dot 


12V Lead Acid 
Backup Batteries 

Premium 
grade long I 
life. Sealed | 
lead acid 
batteries. 

Ideally 
suited for 
security 

alarm panels. Dimensions listed in mm and 
height does not include connection tabs. 



Ideally Suits Lead Acid 

S 5065 1.2AH 

$29.95 

42W 

50H 

96L 

Batteries Opposite 

S 5067 3AH 

$44.95 

67W 

60H 

132L 

M 8020 $12 ,5 ° 

S 5069 4AH 

$49.95 

68W 

100H 

90L 

S 5070 6.5AH 

$54.95 

65W 

100H 

90L 


Aviation Headset 


1000's Sold Across 
Australia - Includes 2 
Year Warranty! 


It was not to long ago when spend¬ 
ing $450.00 on an Aviation Headset 
was not uncommon. Altronics 
changed all that when we released 
our C 9070 Aviation Headset for under $189.00. Now 
with the edition of the flexible boom unit and helicopter 
version (fitted with a Nato plug) our headsets have gone 
from strength to strength. Add to this enhanced micro¬ 
phone, improved lead shielding and headband comfort 
these headsets must be the best value for money in 
Australia.! 

C 9070 Standard Model $189°° 

C 9073 New Flexible Boom Model $225°° 

C 9072 New Helicopter Model $249-°° 

Aviation Push-to-Talk Switches 

Includes quality velcro strap and simple push-button operation. 

C 9090 $29' 95 



Matrix LCD Module 


This compact LCD module has 96 inbuilt 
ASCII characters and 92 special letters which 
can be displayed on a 16 character by 2 line 
screen. The module will hold the current input 
on the display using its own built in memory, thus making it very easy to drive. Some possi¬ 
ble applications could be within fax machines, measuring instruments, telephone applica¬ 
tions or any other area where machine user feedback is required 

Z 7299 $35'°° 

Z 7309 Backlit Model $56 95 


Weather Proof 
Sound Monitors 
and Sound 
Columns 

Ideal for Hi-Fi extension, surround 
sound or outdoor use. 

Features: • Rugged extruded alumini¬ 
um construction • Superb black or 
white industrial grade powder coat 
paint finish • Engineer designed in 
Australia • Excellent reproduction • 

Superior to imports - yet a fraction of 
the price • All exterior fixings marine grade stainless steel • 
Speaker cones treated with special formula to repel moisture 
16 ohm 10 Watt 8 ohm 20 Watt 

C 0938 White $115'°° each C 0944 White 

C 0940 Black $220 °° per pair C 0943 Black 



Ideal for 

Surround Soundly 


$149’" each 


$280 


per pair 


Cut and Clinch Tool 

A neat tool which cuts, clinches and bur¬ 
nishes component legs in one stroke. This 
action holds the component in place for sol¬ 
dering allowing a quicker and easier solder 
joint. Burnish action improves solder wet¬ 
ting. Lightweight and comfortable. Rugged 
aluminium body. Durable mechanism, not 
available from Altronic Resellers. 



T 2800 NORMALLY $35 00 
This Month Only $1? 50 


Plug Packs 

Our range of adaptors are 
each fitted with a 1.8M 
lead, in line socket and 
M 9014 2.5mm DC con¬ 
nector (different adaptor 
plugs available as below). 
Simple polarity setting. 
All energy authority 
approved. 

Cat. Output 



No. 

Voltage(s) 

Current 

Price 

M 9000 

3,45,6,75,9,12 DC 300mA 

$19.95 

M 9002 

12V DC 

300mA 

$15.95 

M 9004 

9V DC 

300mA 

$15.95 

M 9005 

6,9,12V DC 

500mA 

$22.50 

M 9022 

12V DC 

1A 

$24.95 

M 9027 

16V AC 

1.5 Amp 

$29.95 


M 9013 2.1mm DC Plug $1.95 
M 9014 2.5mm DC Plug $1.95 
M 9015 3.5mm DC Plug $1.95 




This Module can be Programmed for 
Personalised Messages 
N.B. Requires Micro-Processor Driver 


Digital Multimeter & 
LCR Meter 


This digital meter 
tests in addition to 
standard multimeter 
ranges, capacitance 
and inductance, 
enabling you to test a 
wide variety of com¬ 
ponents. 

Indispensable for the 
design engineer, 
technician and enthu¬ 
siast alike. 


Q 1062 


$149 


i.OO 



Includes Carnj 
Case 


Universal 
Multimeter 
Carry Case 
Q 1052 



24 Range Digital 
Multimeter| 

Features 1% Accuracy 
and Massive 20A 
Current Check. 3.5 
digit. Ranges include 
AC & DC voltage, AC 
& DC current, resis¬ 
tance, diode check, 
transistor check etc. 
this meter would have 
to be one of the best 
value multimeters 
available today. 

Q 1030 $99'°° 

Q 1040 Protective Holster to Suit $15.95 



Excellent padded 
vinyl case 
with 
zipper. 
Suitable 
for all meters 
advertised this month. 


Free With Each 
Multimeter Ordered 
this Month ^ 

2?kange^ * 
Digital 
Multimeter | 

With Frequency 
Measurement and 
Capacitance Meter. 

Includes frequency and 
capacitance ranges. With| 
the addition of a built in 
logic probe and screen 
hold button it would 
have to one of the most 
useful DMM's available today. 

Q1035$169 00 

Q 1040 Protective Holster to Suit $15.95 


Auto Ranging 3.75 Digit Digital 

Multimeter 

Triple LCD Display Includes 2 Digital & 1 Bar Graph. 

This incredible multimeter would have to be one of the most com¬ 
prehensive on the market today. It is capable of doing all the normal 
voltage, current and resistance readings, as well as capacitance, fre¬ 
quency, minimum and maximum sampling, relating measurements, 
storing previous readings, limit setting, signal t ransistor gain chec k- 
ing and is full auto-ranging. 

Q 1038 $199 °° 

Q 1040 Protective Holster to Suit $15.95 


New From 
ALTRONICS 



PHONE ORDER - FREECALL 008 999 007 


ALTRONIC COMPONENTS 



























































ALTRONIC COMPONENTS 


COMPONENTS 


AM-FM PLL 
Tuner 

This fantastic tuner is the 
ideal add-on to any sound 
system. Can be used for 
background music in 
restaurants, shops etc. or for 

any P.A. application. Also a great upgrade for the home Hi-Fi. 

Features: 

• Digital LED frequency readout display • FET FM front end for high 
image rejection • Phase-linear ceramic filters are incorporated in both AM 
and FM IF section • Phase-lock loop (PLL) IC for FM multiplex stage 

A 2210 NORMALLY $229°° This Month Only $199 °° 


Jet Express 


AUSTRALIA 

WIDE 



High Performance Stereo 90W Amp 

This stereo amp is ideal for 
background-foreground 
music applications. Fantastic 
for restaurants, shops, dis¬ 
cos, PA sound systems and 
home. 


Features: 

» 90 watts RMS per 



^This Amp & Tuner 

Make an Ideal channel minimum into 8 Ohms from 20 to 20,000 Hz with less than 0.05% THD • 2 

Combtnan n large power meter indicators • XLR sockets for speaker terminals • Output relay 

slim in .■» fn fi / J _ \ 


Digital Electronic 

Projects for 
Beginners 

This is a great introduction 
to digital electronics with 
12 electronic projects to 
build and experiment with. 

From huge security to 
instrumentation and 'fun' 
projects as well. All bat¬ 
tery power full construc¬ 
tional details given. 

B 2280 $15 20 


to eliminate turn-on and off transients (de-thump) 

A 2040 NORMALLY $625°° This Month Only $550 °° 


Practical Digital 

Electronics 

By Mike Tooley. For those 
people interested in moving 
into the World of Digital 
Electronics, this book is an 
excellent introduction. It 
offers nine digital test pro¬ 
jects to build which can be 
constructed on veroboard. 

As well as containing a 
range of CMOS and TTL 
data including some pinouts. Suitable for 
enthusiasts and students alike. 



B 2260 


$16 


,70 


Spacer Pack 

Clearance 


We have a quantity of 4BA 
spacers and screws to suit. 

Not much use sepa- 

SX U U ^Amazing Value! 

useful. Each 
pack contains 100 25mm spacers and 200 
10mm screws to suit. Very cheap hardware. 
Sorry not available from Altronic dealers. 

Only $10 00 per pack 


mm 



Suitable for home or commercial use, , 

these fantastic rack frames are , dollars on 

durable, strong, good looking, ^ ave Hun dreds o] ^ su pplied in ^ 

light weight and easy to f Custom Made K Minutest 

assemble. Kit Form, Assemw 

Professional Rack 
Frames and Panel Sets 

The frames are available in either natural (nat) anodised 
aluminium or Black Powder Coat aluminium and the side 
panels are either Horizon Blue or Black Powder Coat fin¬ 
ish. Ideal for use in home Hi-Fi systems, professional 
audio installations. Band Gigs, Computer patch panels etc. 


Electronic 
Projects for 
Guitars m 

By RA Penfold. Make your fUf! 
own guitar effect pedals 
from commonly available 
component. Ideal for both 
those who are experienced 
and beginners alike. It's a collection of' 16 
guitar and general purpose effect units. Each 
project has an introduction, a circuit diagram 
and complete instructions. 

B 2230 $21' 5 ° 



H 5204 
H 5205 
H 5206 
H 5207 
H 5212 
H 5213 
H 5218 
H 5219 
H 5230 
H 5231 
H 5238 
H 5239 
H 5304 
H 5305 
H 5306 


Rack frame 4U Nat 
Panel set for H 5204 
Rack frame 6U Nat 
Panel set for H 5206 
Rack frame 12U Nat 
Panel set for H 5212 
Rack frame 18U Nat 
Panel set for H 5218 
Rack frame 30U Nat 
Panel set for H 5230 
Rack frame 38U Nat 
Panel set for H 5238 
Rack frame 4U Black 
Panel set for H 5304 
Rack frame 6U Black 



Panel set for H 5306 
Rack frame 12U Black 
Panel set for H 5312 
Rack frame 18U Black 
Panel set for H 5318 
Rack frame 30U Black 
Panel set for H 5330 
Rack frame 38U Black 
Panel set for H 5338 


High Energy Rack Case 

The use of heavy duty heatsinks as rack case sides 
now allows a myriad of amplifiers, power sup¬ 
plies, battery chargers etc, to be built in an "Off the 
Shelf" rack case. For very high heat dissipation this 
design allows the simple fitting of computer type 
fans to inside back of rear panel, adjacent to each 

respective heatsink. Features: • Uses Altronics ,_ 

H 0590 Heatsinks • Full Size 3 Unit Front Panel ( 480mm x 132mm x 3mm) • 1.0mm Steel 
Base, with Ventilation Slots • 1.0mm Steel Top Cover, with Ventilation Slots • Internal 
Dimensions: 125nun x 370mm x 250mm • External Dimensions: 130mm x 440mm x 252mm 
H 0417 Natural Anodised Aluminium Front Panel Both 

H 0418 Black Anodised Aluminium Front Panel Normally $129 95 , This Month $110 



Super Large Instrument Cases | 

Designed to house amplifiers, inverters, 
power supplies micro-processor equip¬ 
ment etc. Built-in mounting posts for 
PCB's, transformers etc. Ventilated for 
efficient air-flow cooling. Extra tough, 

Super finish front and rear pan¬ 
els. Pictured battery for 
size comparison only. X- WcT€ 

H 0490 Case $29 95 


Massive 
355x250x122m m 




174 Roe St. Perth W.A. 6000 

Phone (09) 328 1599, Fax (09) 328 4459 
MAIL ORDERS C/- P.O. Box 8350 
Stirling Street, PERTH W.A. 6849 


HEAVY HEAVY SERVICE -All orders of lOkgs or more must travel Express Road—Please 

allow 7 days for delivery. $12.00 to lOkgs. $15.00 over lOkgs. 

ctamoa™ ntnvrnv „ „ A „ T , _ w --- INSURANCE -As with virtually every other Australian supplier, we send goods at con- 

Ike 5ke AUSTRALIA WIMLW < ' lARCf $3.50 to 5°0gms. $5.50 500gms -I kg, $8 s.gnee s rj S k. Should you require comprehensive insurance cover against lot or damage 
fit WIDE-We process your order the day received and despatch via. P'^se add $1.00 per $100 of order value (minimum charge $1). When phone ordering pleat 
9 da y s from da y y° u P° st order to when you receive goods. request "Insurance". 8 P 

OVERNIGHT JETSERVlCE Up to 3kg is $10.00, 3kg to 5kg is $23.00-We try to process TOLL FREE PHONE ORDER -Bankcard Visa Mastercard Holder ran ^ 

C ° Uri " W *andard Time. £ 

t'tl^^X ^ the neareS ' dealCT - Blue Ribbo " highlighted 

WA- COUNTRY BAIRNSDALE 


COUNTRY 


LH & LM Crawford.(051) 525677 LONSDALE 

Ballarat Electronics.(053) 311947 ENFIELD 

Sumner Electronics.(054) 431977 

Pullman Auto.(050) 232882 

„ - - - Andrew Guyatt Elect.(058) 219497 WHY ALL A 

pnprurni.un forum Electronics.(09)5813466 WARRNAMBOOL Koroit Electronics.(055)627 417 TAS 

PORT HEDLAND Ivan Tomek Electronics.(091) 732531 OT I~> - riTV 

ROCKINGHAM TV Joe's.(09) 5271806 ^ 


ALBANY 

BUNBURY 

ESPERANCE 

MANDURAH 


BP Electronics •.(098) 412681 BALLARAT 

Micro Electronics.(098) 412077 BENDIGO 

Micro Electronics.(097) 216222 MILDURA 

Esperance Comm.(090) 713344 SHEPPARTON 


Force Electronics •.(08) 3260901 

Aztronics •.(08) 3496340 

Eyre Electronics.(086) 454764 


NT 
ALICE SPRINGS 
DARWIN 

VIC - CITY 


WEST END 

..(089)522388 WOODRIDGE 


Farmer Electronics ____ 

Ventronics.(089)'853 622 COUNTRY 

4 „ GLADSTONE 

All Electronic Comp.(03) 6623506 

TECS.(03) 6706474 __ 

* w 5 a X Cross Electron ics •.(03) 7622422 TOWNS VILLE~ 

GMfcLlfcNHAM Talking Electronics.(03)5842386 SA - rrxv 

COLLINGWOOD Truscott Electronics •.(03) 4198208 CITY 

GB^eteftf ni “ # . 251BRIGHTON 


HOBART 

DelsoundPL .(07)8396155 LAUNCESTON 

B.A.S. Audiotronics.(07) 8447566 TSJSW riTV 

David Hall Elects.(07) 8082777 1 


George Harvey •.(002) 342233 

George Harvey • .(003)316533 


A-One Electronics.(02) 2674819 

David Reid Elect. •.(02) 2671385 

Chantronics.(02) 6097218 


CROYDON 
FOOTSCRAY 
PRESTON 

COUNTRY 


Gladstone Elect. Services.(079) 724459 SMITHFIFI n 

Electronic Enterprises.(079) 726660 * HHtLD 

MAROOCHYDORE Mals Electronics #.(074) 436119 COUNTRY 

Super # . (Q77) COFFS HARBOUR Coffs Habour Elect.(066) 525684 

‘ ~ " Novocastrian Elect.Supplies.(049) 621358 

Vilec Distributors.(049) 566792 


Preston Electronics #.. 


NEWCASTLE 

Force Electronics •.(08) 2125505 WARNERS BAY 

Force Electronics •.(08) 3770512 WINDSOR 


(03) 3266035 npArw v ^ ec ^ omcs •.<08) 3770512 WINDSOR M & E Elect, and Comm.(045) 775935 

<03)4840191 SP BEACH .<°f>3«£366 WOLLONGONG Newtek Electronics •. !o42)27?6io 


FINDON 
HOLDEN HILL 


Force Electronics •.(08) 3471188 

Force Electronics •.(08) 2617088 WOY WOY 


(042)271620 

Vimcom Electronics. (042) 284400 

Alphatran Electronins (043) 434919 


PHONE ORDER - FREECALL 008 999 007 

















































































New Project Boxes: 
both plastic & metal 

Have you ever built a construction project, and then found that you need to mount it in a far too large 
jiffy box because it just doesn’t fit in the next size down? Well, Jaycar has now come to the rescue 
with two new ranges, of six plastic and seven aluminium boxes, respectively — which greatly in¬ 
creases the variety of sizes available. 


The sizes of the new plastic boxes 
range from a small unit suitable for 
housing a remote control transmitter to a 
large one which could be used for bench 
test equipment. 

There are six sizes available in the 
new series, with the following dimen¬ 
sions (L x W x H): 90 x 50 x 
16mm; 90 x 50 x 24mm; 120 x 60 x 
30mm; 150 x 80 x 30mm; 190 x 100 x 
40mm; and 190 x 100 x 80mm. Prices 
for the smallest to the largest box range 
from $2.95 to $13.95. 

All cases are light grey in colour, and 
their top and bottom halves snap 
together. The two sections can also be 
joined more securely, using self-tapping 
screws into plastic pillars for the two 
smallest sizes, and bolts with cor¬ 
responding brass inserts for all the larger 
ones. The front and rear panels — dark 
grey in colour — are both removable. 

Inside the boxes, you can mount your 
PCB either vertically in the mounting 
slots provided, or horizontally by screw¬ 
ing the board to four moulded spacers. A 
set of spacers is available on both the top 
and bottom of each box. 


These refinements mean that you 
don’t have the added expense of 
buying mounting screws and pillars, and 
the necessity of drilling holes through 
the boxes to use them. The larger three 
cases also come with four self-adhesive 
rubber feet. 

Sealed metal cases 

The new range of die-cast aluminium 
boxes features a recessed neoprene gas¬ 
ket, with the wall mounting holes and lid 
fixing screws outside the sealed area, so 
that the enclosures are fully dust and 
water proof. The neoprene is also resis¬ 
tant to both oil and petrol, which further 
increases the boxes’ usefulness. 

The dimensions (L x W x H) for the 
seven boxes in this series are: 64 x 
58 x 35mm; 115 x 65 x 30mm; 115 x 
65 x 55mm; 115 x 90 x 55mm; 148 x 
108 x 75mm; 171 x 121 x 55mm; and 
222 x 146 x 55mm. Prices range from 
$6.95 to $29.95. 

As in the plastic boxes, provision is 
made for either vertical or horizontal 
mounting of PCBs. In this case, pillars 
are only provided on the base of the 


enclosure, but the metal boxes in¬ 
clude the four screws and washers to do 
the fixing. 

Summary 

In appearance, the new high quality 
plastic boxes have a more professional 
finish than the traditional jiffy boxes, 
and their prices seem to be only slightly 
more than the older boxes. (It really is 
quite difficult to compare prices, be¬ 
cause the dimensions of the new boxes 
are quite different to the old ones.) 

And we found the new metal range to 
be of very solid construction with excel¬ 
lent sealing properties — ideally suited 
for projects mounted outside which must 
endure the ravages of the weather. 

Both the plastic and metal enclosures 
are a welcome addition to the range of 
boxes available for housing construction 
projects, in their appearance, construc¬ 
tion and variety of new sizes. 

Full details for both series are listed in 
the 1993 Jaycar catalog (Cat. numbers 
HB6030-6038 and HB5030-5050, 
respectively), and all boxes are available 
from Jaycar outlets. (P.M.) ❖ 



Loft- Note the removable end panels and the moulded PCB mounting pillars In Jaycar’s new range of plastic 
boxes. The variety of sizes will sSit many construction projects. Right: These solid dja-cast ^a/om/n/um 6o*e*' 
neoprene gasket to ensure that they can be totally sealed against the elements. Wall mounting holes and lid 
fixing screws are kept outside the sealed area. 
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Information centre 


Conducted by Peter Phillips 


Three-phase rectifiers , boat speedo’s and more 

Component supply problems are raised by a vexed reader this month, and a few pertinent 
questions are asked about sound and computer equipment. There’s also the usual range of 
questions, comments and useful information, along with a What?? question based on a simple 
transistor amplifier. 




To the general public, an electrician is 
someone who knows about electricity, 
which means everything from house 
wiring to TV repair. An electronics tech¬ 
nician is therefore, by default, an 
electrician, and the same applies in 
reverse. However, as most EA readers 
will know, there is a substantial dif¬ 
ference between the two job roles. One 
definition (from an electrician of course) 
says that an electrician deals with ‘real* 
currents, while an electronics technician 
works with ‘leakage’ currents. 

Some people have both skills, and are 
equally at home with the SAA Wiring 
Rules as they are with a circuit diagram 
of a video recorder. But for the most part, 
the distinction between the two is ever 
present. As one who started life as an 
electrician, then moved to electronics 
after deciding it was cleaner and less 
strenuous, I relate to both sides. 

These days there is a growing need for 
electricians to understand electronics, 
and I suspect more electricians are now 
browsing through EA occasionally. And 
there’s also plenty to be gained by 
electronic types understanding the role of 
the electrician. In these days of multi¬ 
skilling, it probably won’t be long before 
electricians and electronics technicians 
become one and the same thing. Perhaps 
then we might have to call it 
‘Electricalonics Australia’! 

Our first letter has electrical rather 
than electronic overtones, as few 
electronics technicians get involved 
with three-phase power. 

I’m presenting this letter first as it fol¬ 
lows directly from my opening com¬ 
ments, but it’s also worth noting that 12 
months ago I devoted the entire column 
to single-phase power supplies. I’m able 
to answer this current letter by referral to 
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the same data that supplied the informa¬ 
tion last year. 

3-phase rectifiers 

Pen is being put to paper in regards 
to rectifier currents — not the single¬ 
phase capacitor inputs etc that have 
recently starred in your column, rather 
three-phase. 

I would like to know the formula for 
diode currents in a three-phase bridge, in 
a car alternator for example. It would be 
excellent if you had the formulae for both 
resistive load and capacitive load 
bridges. (J.O., Blackheath NSW). 

There are various three-phase rectifier 
circuits, J.O., but the two most common 
are those shown in Fig.l. The primary of 
the three-phase transformer is not shown, 
and in the case of a car alternator it’s not 
present anyway. 

The 1964 Mullard data I’m referring 
to gives the following: for the half¬ 
wave and the full-wave circuits, the 
average current per rectifier leg is 
0.331, where I is the DC current flow¬ 
ing in the load. The RMS current per 


leg is 0.5881 (half-wave) and 0.5771 
(full-wave). The peak current per leg is 
1.211 (half-wave) and 1.051 (full-wave). 
There are three legs in the half-wave cir¬ 
cuit and six in the full-wave circuit. 

The Mullard data gives values for an 
inductive load, but not for a capacitive 
load. As with the single-phase circuits, 
adding a capacitor to a three-phase rec¬ 
tifier circuit complicates things, as the 
current is now coming in short bursts. 
The ripple frequency for both circuits is 
quite high: three times the supply fre¬ 
quency for the half-wave circuit, and six 
times for the full-wave circuit Therefore, 
the effect of a capacitor is probably not 
as great as in the single-phase circuits, 
but it would still affect the current ratios 
I’ve given. 

Triacs, transformers 

Staying with power for a bit, here’s 
another letter proving you can control a 
transformer with a triac. 

/ suspect simple lamp dimmers are the 
cause of burnt out transformers. These 
devices use pulse firing to switch the 


Fig.l 
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triac and when the load is a trans¬ 
former, there will be an inductive com¬ 
ponent present regardless of the 
secondary load conditions. The result 
can be marginal firing conditions 
where the pulse duration is inadequate 
to reach the triac holding current, 
causing a ‘misfire’. Since a triac has 
different firing characteristics for dif¬ 
ferent current directions, it’s easy to 
see that this can result in conduction 
in a single direction. The resulting DC 
component will subsequently burn 
out the transformer. 

The way to overcome this is to fire the 
triac during its full desired conduction 
period with a suitable DC current pulse; 
for small transformers a square wave is 
fine, dl/dt is normally not a problem with 
smaller transformers, as the winding 
resistance together with their ‘spread’ 
inductance usually provides adequate 
protection. Larger transformers with in¬ 
adequate spread inductance might need 
a choke in series to prevent too large a 
transient occurring. Inspection with a 
CRO will show detrimental spikes or cur¬ 
rent rise times beyond the triac 
capabilities. dVIdt is suppressed in the 
usual way with a snubber network 
around the triac. 

We have successfully used triac con¬ 
trollers based on these principles for 
many years to control transformer out¬ 
puts and inputs as well as vibratory 
feeders, fans, motors and so on, with no 
adverse effects. Needless to say, the addi¬ 
tional hardware tends to make these con¬ 
trollers a tad too large for domestic light 
dimmers. (T.B., Ermington, NSW). 

Thanks T.B., you confirm the com¬ 
ments made in the May edition, where it 
was also pointed out that something bet¬ 
ter than a simple pulse is essential to en¬ 
sure regular and symmetrical firing of the 
triac. So obviously it’s quite practical to 
control a transformer with a triac, which 
neatly leads into our next letter... 

Ql lamp dimmer? 

Ever wondered whether you can dim 
quartz iodine lamps? 

I’ve recently installed recessed QI 
lamp fittings in a room designed for 
relaxation. The light colour from the 
installation is wonderful, but at times 
it’s a bit too bright. I believe it’s pos¬ 
sible to dim these lights, but what sort of 
dimmer do I need? Or can I simply use a 
conventional light dimmer. (D.S., New¬ 
town, NSW). 

I suppose many readers have seen 
claims for dimmers that can handle trans¬ 
formers, such as those used with 12V QI 
lamp installations. And no doubt these 
dimmers are perfectly capable of han¬ 


dling such a load. But that’s not the prob¬ 
lem! The problem is, D.S., that you can’t 
dim QI lamps unless you’re prepared to 
replace the lamps every few weeks. 

A QI lamp has to operate at a certain 
temperature, which can even mean some 
types of QI lamps have to be orientated 
correctly. If the operating temperature is 
reduced, as it would when dimmed, the 
filament bums out much more quickly. 
The reason is that a QI lamp operates on 
the basis that if the temperature around 
the filament is correct, all material boiled 
off the filament is returned and re¬ 
deposited back on it Lower the operating 
temperature and this recycling 
mechanism becomes ineffective — so 
the filament simply ‘boils away’. 

So unfortunately, despite claims to the 
contrary, QI lights are NOT designed to 
bedimmed. 

Shielded speakers 

About 12 months ago I myself was 
asking the same question posed by our 
next correspondent: 

Could you please advise whether the 
speakers that are now advertised as 
being suitable for placement close to 
television sets have been specially 
designed to avoid interference with the 
television picture, or whether they are 
conventional speakers that have been 
shielded in some way. 

I am interested in the process involved, 
in part as I have a number of excellent 
speakers which I want to use for sur¬ 
round sound. I also want to place them 
next to a television set and I would like to 
be able to provide some kind of magnetic 
shield. (H.P., Balwyn Vic). 

Dolby Prologic surround sound needs 
a minimum of four speakers: left and 
right front centre and one or two effect 
speakers. The centre speaker does most 
of the work, so it has to have a good 
quality sound. But this speaker usually 
has to share centre stage with the TV set 
and because of magnetic interference, 
you can’t put any old speaker near the 
TV set 

These days you can buy magnetically 
shielded speakers designed to fit 
under or on top of the TV set — but 
at a price! Like you, H.P., I wondered 
what the big deal was — surely it 
should be easy enough to shield a 
speaker box? However, my research 
reveals that it’s not the box that’s 
shielded, it’s the actual speaker. That 
is, the speaker itself is a shielded unit, 
although otherwise conventional. 

While this is probably not an expen¬ 
sive process, it does make the speaker 
rather special. I doubt if a conventional 


speaker can be effectively shielded to the 
same extent by a home handyman. 

You might wonder about speakers 
used inside the TV set. Why don’t they 
affect the picture? In fact they do, but 
judicious placement and choice of 
speaker minimises the effects. Most 
speakers fitted inside a TV set have tidd¬ 
ly little magnets that haven’t the field 
strength to do much damage. But when 
you get a decent quality speaker, such as 
the centre speaker in a surround sound 
set up, you’re dealing with a much more 
powerful magnet 

So, H.P., there is truth in the advertis¬ 
ing, and I can assure you the mag¬ 
netic shielding on the speakers I’ve 
seen is effective and their sound 
quality is excellent. 

Guitar amps 

The next letter wants information 
about new generation guitar amplifiers... 

Since the mid-1980s a new generation 
of valve electric guitar amplifiers which 
feature ‘high gain’ (that is, high distor¬ 
tion), have become increasingly popular. 
In particular, recently developed 
amplifiers such as the Marshall JCM 
900, Peavey 5150, Ampeg VL and the 
Soldano are now standard equipment 
among professional musicians. In 
terms of the sound (and I imagine also 
their design), these amps are fun¬ 
damentally different to the electric 
guitar amplifiers that were produced in 
the I960’s and 70’s. 

I am interested in building a new style 
valve guitar amplifier, but I cannot find 
much information about them. Have you 
considered publishing an article about 
these ‘new amps to remove the mystique 
their designers and manufacturers seem 
happy to promote? 

I think such an article would raise con¬ 
siderable interest, provided it is relevant 
to the contemporary music scene. From 
my experience, I conservatively estimate 
that at least 80% of electric guitarists use 
some form of valve amplification. Yet 
there’s very little information about the 
design of the new generation types, espe¬ 
cially in technical magazines like yours. 
(C.S., Carnegie Vic). 

While I agree there are quite a lot of 
musicians using valve guitar amplifiers, I 
wonder how many of these would want 
to build them, repair them or even read 
about how they work. From my ex¬ 
perience, professional musicians rarely 
get inside die equipment they use. 

Nonetheless, I’m sure an article about 
‘new generation’ amps would be of inter¬ 
est to many readers. The problem is, like 
you C.S., we don’t know a great deal 
about how these amps differ from their 
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early counterparts. The term ‘valve 
amplifier* is also a bit misleading, as 
often the only part that is valve is the 
output stage. All the rest is usually solid- 
state. I suspect that any changes to the 
design are in the solid-state section, and 
it’s unlikely these changes are any more 
dramatic than changes in audio equip¬ 
ment in general. 

For example, the use of audio digitis¬ 
ing and digital signal processing (DSP) is 
probably now a part of these amplifiers, 
just as it is in up-market hifi gear. There 
may be additional effects, including a 
more controlled ‘distortion’ effect. 

Anyway, I certainly don’t claim much 
knowledge about these amplifiers, and I 
would be grateful if any readers can fill 
the gap. Perhaps as a result we might be 
able to prepare such an article. 

Bitching corner 

The cost and availability of parts is 
something we all come up against, so we 
might put aside a section each month to 
allow frustrated readers to air their com¬ 
plaints. Here’s one that just arrived: 

I was glancing through the December 
1992 edition ofEA and I read the article 
about the inductance adaptor (page 80). 
When I got to the parts list, the TL431 
rang a bell. 

A few weeks ago I tried to purchase 
one of these and rang every parts sup¬ 
plier in Melbourne. The only one which 
even knew about them was Radio Parts. 
Their fancy computer confirmed there 
was no equivalent. I then found a 
wholesaler in Bayswater who could get 
them. The problem was that while the 
cost of the component was about 35c, I 
had to have a $25 minimum order. Pity 
the young constructor! (R.H., Al- 
phington, Vic). 


Table 1 


SG of 
acid 

Volts per 
cell 

Volts per 6 
cells 

1.150 

1.989 

11.93 

1.175 

2.012 

12.07 

1.200 

2.035 

12.21 

1.225 

2.058 

12.35 

1.250 

2.081 

12.49 

1.275 

2.104 

12.62 

1.300 

2.126 

12.76 


I’m not sure, R.H., if your complaint is 
directed at us or at parts suppliers in 
general. From our point of view, this 
project was developed by a contributor 
who probably has a source of these 
otherwise seemingly hard to get 
devices. 

If we can find a suitable source, we 
will let readers know. Otherwise, I’m 
sure many readers will empathise with 
your experience. 

By the way, I notice that both Jaycar 
and Altronics are advertising a full kit for 
the Inductance Adaptor in their latest 
catalogs, so they may also be able to 
supply the device concerned. 

Hidden remote keys 

The April edition included an article 
about ‘hidden’ buttons on remote control 
units. Here’s information on a few more: 

Regarding hidden keys on remote 
controls, the JVC HRD 520 video 
remote control has a ' memory’ key hid¬ 
den. The AWA AV 51 video remote has 
'Channel up and down ’, and it also has a 
button best described as 'Audio mute 
during playback.’ 


remote controls, an essential tool is a 
Uniden VM100 CCTV, which lets you see 
the pulses coming from the IR LEDs. 
(B.R., Nth Fitzroy, Vic). 

Thanks B.R., perhaps other readers 
might like to add to the list of hidden 
buttons. Another way of ‘seeing’ the 
output of a remote control, or at least 
testing if there is one is with the simple 
IR Remote Tester described in Septem¬ 
ber 1990. 

Reference voltage 

Here’s a letter from a fairly regular 
contributor to these columns, this time 
about a do-it-yourself voltage standard: 

Not many of us own or have access to a 
good voltage standard. / recently wanted 
to change the range on my multimeter to 
give aO - 25V range, the nearest ranges 
being 0-10 and 0 - 50V, with neither 
suitable for automotive use. 

The meter had a 2000V range which I 
never use and a 0 - 250V range which 
had a suitable scale. So it was only a 
matter of changing the series resistor 
in the 2kV range for another. But 
where does one find a suitable reference 
voltage for calibration? What about a 
car battery? 

I decided to dig out my 1941 copy of 
'Chemical Engineers Handbook’, which 
holds much useful data on 
electrochemistry and found a formula for 
determining the open-circuit voltage E of 
a lead-acid cell: E = 1.850 + 0.917(G- 
g), where G is the specific gravity (SG) of 
the electrolyte and g is the specific 
gravity of water at the cell temperature. 

Examining this formula shows that the 
corrections for SG and temperature are a 
fraction of the cell voltage (less than 
20%) and therefore errors in measuring 
them will have reduced effects on the cal¬ 
culated value ofE. Looking up the SG of 
water at room temperatures shows only a 
0.3% variation from 16 to 29° so if 0.2% 
is used the error from this source be¬ 
comes negligible at temperatures of say 
20 to 25°C. The formula is then: E = 
1.850+ 0.917(G-0.998). 

Applying this formula to a range of 
SG’s, assuming the battery has six cells 
and that their SG’s are averaged, you get 
the voltages shown in Table 1. To use 
these voltages for calibration, a car bat¬ 
tery should (a) be in good shape, with 
reasonably even cell SG’s, (b) not have 
been used for a day or so and (c) not 
have been recently topped up with water. 
The effective SG is that obtained within 
the plates themselves, so enough time 
must be allowed for it to stabilise by dif¬ 
fusion (watch the voltmeter over a 
period). Even opening the car door 


Incidentally, for anyone working on 

NOTES AND ERRATA 


Noise & Distortion Meter (May 
1993): The schematic diagram on page 
64 shows D7 with the wrong polarity. 
The anode (+ve) terminal should con¬ 
nect to IC8. Also, there should be a 680 
ohm resistor (R16) between the output 
of IC2 (pin 6) and the junction of R17 
and RV5, rather than a direct short as 
shown. In both cases, the PCB and 
overlay diagram are correct. 

Select-a-Chime (April 1993): It’s 
possible that the tolerances of the 
timing components for IC2 (R20, R21 
and C5) could require too high a con¬ 
trol voltage setting on pin 5 (if their 


resultant value is too low), preventing 
RV2 adjusting the frequency down to 
262Hz. And vice versa. 

If the combined value of the three 
components is too small (with the fre¬ 
quency output too high), pad C5 
with a capacitor, say 2.2nF. This will 
drop the control voltage required by 
about 0.1V. Conversely, if the value is 
too high (frequency too low), pad R20 
with, say a 1M resistor, to increase the 
control voltage by about 0.1V. Also, 
on p.75 of the text (bottom of column 
two), it should read ‘solder the cathode 
of diode D7 to output’ (not D8). 


96 


ELECTRONICS Australia, July 1993 














causes a small battery discharge via the 
roof light. 

Measure the SG of each cell with as 
good a hydrometer as possible, average 
them then look at the appropriate voltage 
for the whole battery. The final result 
should be no more than 1% in error. 

The data is half a century old, but such 
things don’t change much. I’d be inter¬ 
ested to know if any of your readers get 
to actually check the voltages in Table 1 
with a decent reference voltage. Perhaps 
someone has a later formula or stand¬ 
ard. The formula may possibly be in¬ 
fluenced by such things as the use of 
antimonial lead in battery plates. No 
mention is made of this in the hand¬ 
book; perhaps it cancels out if positive 
and negative plates use the same alloy. 
(R.V., St Georges Basin, NSW). 

Thanks R.V., for this useful informa¬ 
tion. Apart from giving a reference volt¬ 
age it’s also useful information in general 
about lead-acid batteries. 

Electromagnetic log 

The next letter is in response to a letter 
from the same correspondent R.V., 
presented in January. In case you can’t 
remember back that far, R.V. proposed a 
simple design for a boat speedometer. 
His idea was based on the premise that ‘if 
a conductor, in this case water, is moved 
through a magnetic field, an electric cur¬ 
rent will be generated in the water — a 
magneto-hydrodynamic generator.’ 

Since then I’ve received complete 
details of a speed and distance indicating 
device called an electromagnetic log, 
made by Yokogawa Hokushin Electric 
(YEW), Japan. The sender of this infor¬ 
mation has this to say... 

Regarding the letter by R.V. in 
January, I enclose a copy of the hand¬ 
book for the electromagnetic log fitted to 
the ship I sail on as 
Electrician!Electronics Officer. This log 
operates on the principles outlined by 
R.V. and has proved to be a superbly 
reliable unit, as is most of the other 
Japanese equipment on board. I can’t 
supply schematics, as they aren’t nor¬ 
mally delivered with the equipment and 
are generally impossible to obtain, 
making repair work a bit of a problem at 
times. (C.D., Auckland, NZ). 

As well as the info on the electromag¬ 
netic log, C.D. included information on 
the ship he sails on. Named the M.V. 
Pacific Ataawhai , the ship is a multi¬ 
function supply, firefighting, RIV, 
standby and dive support vessel, also 
built in Japan. It can accommodate 60 
people, is 77m long and has a generator 
set rated at nearly 0.5MW. Not exactly 
a run-about! 


Thanks for sending all this information 
C.D., and it seems R.V. has been beaten 
to the goal posts with his idea. 

CD-ROM 

The next letter asks a question I’m sure 
a few people have pondered... 

I am keen to obtain a CD-ROM system, 
with sound-blaster/interface card and so 
on, but I discover the cost of the CD 
hardware is most prohibitive. In fact, a 
CD-ROM system is about three to four 
times that of its audio counterpart. 

My question is — is there available, or 
likely to become available, an interface 
system so that a conventional CD music 
player could be used with the computer. 
With my understanding, the CD 
hardware (drive system and laser track¬ 
ing) must essentially be the same with the 
two systems. (T.T., Papakura, NZ). 

I haven’t had time to do extensive re¬ 
search on the answer, but preliminary en¬ 
quiries to those in the field suggest there 
is very little difference between a CD- 
ROM player and a conventional CD 
player. However, there are several dif¬ 
ferences, which on the surface may seem 
relatively minor but may still be sig¬ 
nificant in themselves. The first is that a 
CD-ROM player usually has two out¬ 
puts: digital and analog. The digital 
output (probably taken off before the 
A-D converter), is fed to the computer 
over a multiway ribbon cable. Such an 
output is not usually available on a con¬ 
ventional CD player. 

The other is the interface between the 
computer and the player. Rather than 
mechanical pushbuttons, functions like 
play, search and so on are invoked from 
the computer screen. This therefore 
means a different control system inside 
the CD-ROM player. 

( Editor’s Note: My understanding is 
that CD-ROM players also incorporate 
much more extensive error checking and 
correcting logic, compared with audio 
CD players..) 

But one has to ask whether these dif¬ 
ferences are as costly to implement as 
suppliers would have us believe. Is this 



a case of charge what the market will 
pay? I think so. The problem is, could I 
(or any reader for that matter) adapt a 
conventional CD player to a CD-ROM 
system? I give in, but perhaps other 
readers have a few ideas. We’ve 
recently described a Teletext to com¬ 
puter interface, so how about an inter¬ 
face for a budget CD player! Certainly 
there seems to be no commercial inter¬ 
face system currently available. 

AM interference 

The next letter is perhaps a reminder 
that energy saver lamps have their 
problems: 

I recently bought two Philips PLC 
Electronic lamps. Unfortunately they 
generate a hum in my sound system 
whenever it’s tuned to an AM station. 
FM stations are OK and I can’t detect 
any problems with the TV or the CD unit. 
Is there any way to overcome the prob¬ 
lem? (C.H., Warners Bay, NSW). 

The problem you’re experiencing C.H. 
is radio frequency interference (RFI). 
Compact lamps such as the Philips type 
have an inverter that operates at around 
45kHz. This circuit is a type of electronic 
‘ballast’ that limits the current taken by 
the lamp. However, because it’s switch¬ 
ing this current, RFI is generated. 

You’ll also get RFI from some brands 
of light dimmer, and most computers. 
And trying to eliminate it can be almost 
impossible. AM radios are particularly 
susceptible to RFI, because of the nature 
of an AM transmission. Unfortunately 
there is no magic cure, except to try 
relocating the radio’s antenna to a place 
where it gets more of the station signals 
and less of the RFI from the lamps, etc. 

What?? 

This month’s question was given to me 
by a colleague who discovered the circuit 
in a... whoops! If I tell you, it might give 
too many clues. The question is, what’s 
the approximate output voltage of the cir¬ 
cuit of Fig.2? 

Answer to 
June’s What?? 

The answer is 25kHz. It can be shown 
mathematically that if the frequency of 
the signal applied to the D input (fd) is 
larger than half the clock frequency (fc), 
the signal at the Q output (fq) will have a 
frequency equal to the difference of fc 
and fd. That is, fq = fc - fd. Ideally, fq 
should also be an integral divisor of the 
clock frequency (half, third, quarter and 
soon). So there’s a way to perform digi¬ 
tal frequency subtraction! ❖ 
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Vintage reading matter and references 

Despite the growing interest in vintage radio worldwide, there is now a whole generation of engineers 
and technicians without first-hand experience of valve equipment. Fortunately there is an enormous 
array of suitable literature available to the vintage enthusiast who wishes to find out more about 
what might otherwise become a ‘lost’ technology. Another important field of interesting reading is 
the history of radio. y 


Complimenting the large number of 
current electronics publications is the 
rich store of books, magazines, cata¬ 
logues, promotional material and manu¬ 
als that has survived from the past. 

Although there are plenty of general- 
interest electronics magazines, by reason 
of the specialised nature of vintage radio 
there are few publications on public sale 
dedicated entirely to this subject. Great 
Britain’s Radio Bygones, published with 
about 32 pages six times a year, is one. I 
would point out though, that this excel¬ 
lent publication concentrates on English, 
European and military equipment and 
costs about $50 Australian, for six copies 
posted. However, we are well served by 
general coverage electronics magazines 
featuring regular articles and columns on 
the subject , Electronics Australia being a 
prime example. 

Locally, the bulletins of the Historic 
Radio Society of Australia and the New 
Zealand Vintage Radio Society are pro¬ 


ductions devoted entirely to vintage 
radio. Published quarterly for members, 
these are valuable sources of reference 
material and are especially popular for 
their ‘Wanted’ and ‘For Sale’ sections. 
They are in fact essential to the contin¬ 
ued success of their Societies. 

Modem books 

In addition to the magazines there is a 
good range of vintage radio reference 
books available, although the majority 
do not deal specifically with the Austral¬ 
asian scene. Books with international 
recognition that do have local applica¬ 
tion and can be thoroughly recom¬ 
mended are the trio from John Stokes, 
founding editor of the NZVRS Bulletin. 
These are 70 Years of Radio Tubes & 
Valves, The Golden Age of Radio in the 
Home and with an Australian emphasis. 
More Golden Age of Radio. 

British publications are generally of a 
high standard, although the radios de¬ 


scribed are not often seen in Australia. 
For readers with an interest in American 
equipment, there is a wide selection of 
titles available — although some do 
seem to have been written by opportun¬ 
ists, who, without any great depth of 
knowledge, are taking advantage of the 
current wide interest in vintage radio. 

One major feature of American vin¬ 
tage radio publishing, of considerable in¬ 
terest to the historian, is the quality 
reprinting of manuals and booklets of the 
1920’s and 30’s. These new/old books 
are excellent reproductions and make 
available material to which most readers 
would not otherwise have access. A re¬ 
lated and valuable service is the photo¬ 
copying of circuits and service data of 
receivers provided by some firms, and 
through the societies to their members. 
Some excellent colour calendars featur¬ 
ing radio cabinets are being produced. 

So far we have dealt with examples of 
current publications, but there is a enor¬ 
mous amount of material of importance 
available to the enthusiast who is pre¬ 
pared to spend some effort in tracking it 
down. Locating old books, magazines, 
manuals and brochures can be as excit¬ 
ing and satisfying as hunting for radios 
themselves — and to many historians, of 
greater value. 

Old textbooks 

A major part of serious radio collecting 
is the repair of receivers, and an appreci¬ 
ation of their technical qualities. This re¬ 
quires a good knowledge of the theory of 
receiver operation, and one the best 
sources of information is old textbooks. 
Fortunately there were many excellent 
books written over the years, and a look 
out should be kept for these. 

One popular series has been the Amer¬ 
ican Radio Relay League (ARRL) an- 



Flg.l: Containing hundreds of photographs and descriptions, these books are 
invaluable for identifying and dating receivers. ‘Radio! Radio!’ concentrates on 
British models, but John Stokes’books are written for Australasian collectors 
and provide a comprehensive coverage and history of locally sold radios. 
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Fig.2: There can be few books that 
underwent such dramatic revisions as 
the Radiotron Designer’s Handbook. 
In 20 years it progressed from the slim 
collection of data sheets in Volume 2, 
at left, through the popular Volume 3 
(centre) to the monumental Volume 4 
at right — which had at least four 
reprints and became a world classic. 

nual Radio Amateur s Handbook. Edi¬ 
tions from the first, in 1926, to about 
1960 or even later have very readable 
sections covering the operation and 
building of valve radio receivers. The 
Radio Society of Great Britain (RSGB) 
produced four editions of their Radio 
Communication Handbook between 
1938 and 1968. More ‘in depth’ techni¬ 
cally than the American equivalent, these 
were well written and can be recom¬ 
mended. For the experienced construc¬ 
tor, the 4th edition even has instructions 
for the building of a 20 valve, double¬ 
conversion communications receiver! 

Valve data manuals 

Very useful manuals were published 
regularly by the major valve manufactur¬ 
ers. Editions of RCA’s Receiving Tube 
Manual appeared from about 1930 to the 
late 1960’s, and as well as providing 
comprehensive data on valves, contain 
valuable reference sections including 
valve operation and applications. 

AWV and Philips both issued Austra¬ 
lian valve manuals. Philips published a 
large selection of reference books and 
for about 30 years, AWV widely distrib¬ 
uted RadiotronicSy featuring authorita¬ 
tive news about the latest Australian 
valve and circuit design developments. 

For the restorer and the student, vol¬ 
umes of circuits which were published 
annually for the servicing industry are 
invaluable. Australian publications of the 
1930’s were the Australian Radio Trade 
Annual and the Australian Official Radio 



Fig.3: For many years t John F. Rider produced his annual issues of the Perpetual 
Troubleshooters Manual. Containing manufacturer’s data on practically every 
American receiver, these very widely distributed and substantial manuals are 
now an invaluable reference for collectors and historians. 


Service Manual. These are now often the 
only source of information about early 
Australian receivers. 

Except for Volume One, which in¬ 
cludes pre-1930 equipment, of less direct 
interest to the Australian enthusiast but 
in a class of their own are the American 
Perpetual Trouble Shooter’s Manuals , 
published by John F. Rider. Brought out 
annually for many years, these contain in 
easily removable loose-leaf form, cir¬ 
cuits and data on possibly 95% of all 
radios made in the USA. They are not 
small though, as many volumes contain 
something like 2000 A4 pages of circuits 
and information. A very similar series, 
but including Canadian receivers was 
The Official Radio Service Manual com¬ 
piled by Hugo Gemsback’s organisation. 

For the serious student there are the. 
Radio Engineering textbooks written by 
F.E. Terman and published by McGraw- 
Hill. These were standard reference 
books for several generations of engi¬ 
neers and students, and include Funda¬ 
mentals of Radio , Radio Engineering , 
Radio Engineers’ Handbook and Mea¬ 
surements in Radio Engineering. 

The early years of British hobby radio 
were dominated by the legendary John 
Scott-Taggart, a prolific writer whose 
‘ST’ designs appeared regularly and 
were built with enthusiasm by an army of 
home constructors. From the British 
publishing firms of Iliffe and Newnes 
came a large selection of excellent radio 
books featuring F.J. Camm, W.T. Cock¬ 


ing, M.G. Scroggie, and ‘Cathode Ray’, 
all prolific writers during the ‘golden 
years’ of radio. 

It is impossible to do full justice to the 
vast quantity of material written during 
the valve era, but two specialist Ameri¬ 
can authors of radio servicing books 
must be mentioned. John F. Rider, whose 
manuals have already been mentioned, 
and Alfred A. Ghirardi were two out¬ 
standing writers for the serviceman and 
books by both are always good value. 

For a very readable technical history of 
radio in Australia from ‘someone who 
was there’, keep a look out for Winston 
T. Muscio’s Australian Radio, the Tech¬ 
nical Story 1923-83. Winston spent the 
better part of 50 years as an engineer for 
STC, and has a wealth of knowledge of 
the Australian electronics industry. 

‘Desert Island’ book 

For many years, a popular BBC radio 
programme was ‘Desert Island Discs’, 
when each week a celebrity was invited 
to imagine that he/she was confined to a 
desert island and was permitted to have 
just one gramophone record. Their 
choice obviously was made carefully, as 
it had to provide lasting interest and sat¬ 
isfaction. 

If, rather than selecting a recording, I 
was asked to nominate a Desert Island 
Radio Book, I would without hesitation 
nominate the fourth edition of the 
Radiotron Designer’s Handbook. This 
remarkable Australian publication was 
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the culmination of more than 20 years 
work by Fritz Langford-Smith of AWV 
and his team (which had earlier included 
EA columnist and former Editor Neville 
Williams). There is no other work that 
approaches the fourth edition of ‘RDH’ 
for its scope, covering practically every 
aspect of valve receiver technology. 

The first edition of 1934 and the sec¬ 
ond a year later were booklets that were 
essentially collections of useful data, 
volume 2 selling for 1/- (10 cents). 

First appearing in 1940, volume three 
was a comprehensive textbook with 
chapters and index and was much en¬ 
larged to 352 pages. It was sold interna¬ 
tionally, the American edition having the 
RCA logo on the cover. By 1944, it had 
reached the 10th reprint and more than a 
quarter of a million copies had been sold. 

While volume three deals concisely 
with most aspects of receiver design, the 
real opus is volume four, running to 
nearly 1500 pages and first published in 
1954. This was an immediate success 
and within three years had run into five 
reprints, plus an overseas edition. 

Although it has been out of print for 
many years, for the serious student vol¬ 
ume four of the RDH is well worth 
searching for. Every conceivable topic is 
dealt with in a veiy readable manner, so 
that the summaries are readily under¬ 
stood by the student and yet the maths 
are presented for the engineer who likes 
to work from first principles. 

Old magazines 

For many radio historians, the greatest 
finds of all are old radio magazines. Not 

VINTAGE RADIO 



REPAIRS TO VALVE RADIO, GUITAR 
& AUDIO AMPUFIERS 

Circuits , Components, Radios, 
Loudspeakers 

VALVES - Audio, Radio, Industrial 
BOUGHT - SOLD - TRADED 
Send SSAE for 1 993 Catalogue 

RESURRECTION 

RACK 

51 Chapel Street Windsor Vic 3181 
Tel (03) 529 5639 Fax (03) 510 4486 



Fig. 4: Magazines are a great source of information for the vintage radio 
enthusiast. This selection has copies from America, Britain, Australia and New 
Zealand. In 1932, Wireless Weekly (the ancestor of EA) cost only three pence! 


only do they provide a wealth of infor¬ 
mation about contemporary technical de¬ 
velopments and projects, but the 
advertisements are invaluable for accu¬ 
rate dating and identification of equip¬ 
ment. Given radio’s popularity in the 
1920’s and 30’s, it is not surprising that 
the number of dedicated magazines was 
considerable, and it is neither possible 
nor really necessary to suggest more than 
a few of the better known examples. 

Local productions 

Locally there were some world class 
productions. Australia’s leading publica¬ 
tion was of course EA's own ancestor 
Wireless Weekly , later known as Radio & 
Hobbies . New Zealand had the NZ Radio 
Times and the Radio Record which for 
several years around 1930 also produced 
an annual digest of circuits and data. 

Britain, where radio was a very popu¬ 
lar hobby, was the source of many hobby 
radio magazines such as Popular Wire¬ 
less , but Wireless World is the outstand¬ 
ing example. Possibly the oldest radio 
magazine still in production, it had its 
origins before World War I in Marconi’s 
company magazine. WW has always 
been an authoritative source of informa¬ 
tion and at the leading edge of technol¬ 
ogy. For example, it introduced the 
world to the Williamson amplifier and 
the Baxendall negative feedback tone 
control, designs which had a profound 
effect on the audio industry. 

America, not surprisingly, has been the 
source of a vast number of radio maga¬ 
zines. One of the longest running, and 


probably with the most readily available 
back issues is QST. Published by the 
ARRL, QST is amateur radio’s premiere 
periodical and despite its communica¬ 
tions bias, is a great source of historic 
information. 

One group of American radio maga¬ 
zines, is worth special mention. Hugo 
Gernsback, originally from Luxem¬ 
bourg, was a pioneer and most prolific 
publisher for half a century, concentrat¬ 
ing on the repair and hobby areas with 
several popular magazines including 
Radio News , Radio Craft (later Radio- 
Electronics ), Shortwave & Television , 
Shortwave Craft and Radio & Television. 

Finding them... 

Unfortunately it is not a matter of or¬ 
dering old books from your favourite 
book store! Tracking them down can be 
as exciting and rewarding as finding old 
equipment Auctions, garage sales and 
second-hand book and magazine shops 
are an obvious source, and it is a good 
idea to let their proprietors know about 
your interest. Bazaars and book sales or¬ 
ganised by service organisations often 
turn up interesting finds, and are well 
worth visiting. 

The ‘For Sale’ sections of the vintage 
radio society bulletins frequently adver¬ 
tise books and magazines. It is my expe¬ 
rience that many hams are reluctant to 
throw out old magazines, and can be a 
good source especially if they know that 
the material is going to a ‘good home’. 

Libraries in large cities often keep past 
volumes of the major magazines and 
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Collector’s Corner 

Where readers display prized items of radios and other equipment from 
their collections, and/or seek information from other collectors... 


publications in their archives, and can be 
a valuable source of research material. 

Names & Addresses 

Fortunately there is a good supply of 
currently available books and reproduc¬ 
tions stocked by specialist firms. Two 
American sources are the Antique Elec¬ 
tronic Supply of 6221 S. Maple Avenue, 
Tempe, Arizona 85283, and the Vestal 
Press, PO Box 97, Vestal, New York 
13851-0097, USA. These firms both 
publish illustrated catalogues, and accept 
the popular credit cards. 

For those who would like to subscribe 
to the specialist UK magazine Radio By¬ 
gones, mentioned earlier, its address is 9 
Wetherby Close, Broadstone, Dorset 
BH18 8JB, England. One year’s airmail 
subscription is currently £23, and pay¬ 
ment must be made in either Sterling or 
via Mastercard or Visa cards. 

There are several Australian stockists 
of the more popular vintage radio publi¬ 
cations, and advertisements appear regu¬ 
larly in EA. Three such organisations are: 
Orpheus Radio, R.S.D. B98, Ballarat 
Victoria 3352; Resurrection Radio, 51 
Chapel Street, PO Box 1116, Windsor, 
Victoria 3181; and Nostalgic Wireless 
Co., 112 Union Road, Surrey Hills, Mel¬ 
bourne 3127. ❖ 


Thanks for your help! 

There's no doubt about the wealth of infor¬ 
mation possessed by EA’s readers, and 
their generosity in sharing it. Two readers 
responded almost immediately to my own 
request in the April column, for a circuit and 
other information on an old AW A RF Signal 
Generator, type 3R7231. Mr Frank Rose of 
Umina in NSW sent a circuit and parts list 
for me to copy, while Mr John Manns of the 
Nostalgic Wireless Company in Surrey Hills, 
Victoria sent me a complete manual to copy. 
My grateful thanks to both, for sharing this 
information. 

Circuits, data wanted 

Actually John Manns himself is in need of 
data, on a University Signal Tracer model 
AST (circa 1959). He's planning to restore it 
eventually, as a retirement project, and has 
found it difficult to track down a manual or 
even a circuit. Can anyone help, please? 
I'm reproducing a picture of it here, in case 
this helps someone identify the model. 

Mr Gerald Micallef of Kogarah in NSW is 
keen to get hold of an operating manual, or 



at least a circuit, for a 5" Wideband CRO 
made by ACE Radio of Newtown in the 
1960’s. He’s prepared to buy the manual if 
necessary, or borrow and photocopy it. 

Finally, for this month, Mr Max Gill of Gor¬ 
don in NSW is trying to track down either the 
manuals or circuits for an HP type 425A DC 
Microvoltmeter, and a Rohde & Schwarz 
UHF Signal Generator type SDAF. Mr Gill 
also advises that my AW A 3R7231 genera¬ 
tor was a copy of the old wartime version of 
the Marconi TF144 — thanks, Mr Gill. 

If anyone can help Mr Manns, Mr Micallef 
or Mr Gill, please send the information to 
me and I’ll pass it on to them. (J.R.) 


The world’s best 
data logger just 
got bigger. 

Now you can log up to 150 analog 
and 84 digital inputs with a single 
Datataker 500 or Datataker 600. You 
get up to 44 digital outputs as well. 

It’s simply a matter of adding 
Channel Expansion Modules. 

Channel Expansion modules 
support all the standard 
Datataker features. 

Any sensor, any mix. With 
Datataker you choose. There are no 
restrictions to working the way you want. No more PC 
cards and compatibility problems. Datatakers work with all 
computers, any operating system. 

Whatever your application there is a Datataker solution. You can 
network Datatakers on a standard twisted pair, over telephone and radio 
modems or via satellite link. 

Call our application engineering staff to discuss your application, get 

JI H _ full information or arrange a demonstration. 

Data Electronics 7 Seismic Court. RowvilleVic. 3178. 

\\\}=£^/^ Tel: (03) 764 8600. Fax: (03) 764 8997. 




Hy-Q International 




Be it a Jumbo Jet or local courier Hy-Q appreciate that 
stand down time represents lost revenue-so we have 
tailored our operation for efficient,fast service as a world 
wide leader in crystal technology with our bases on four 
continents in Australia,Singapore,Great Britain,USA we 
have the resources and technology to unequivocally 
guarantee our quality and service 
Hy-Q also manufacture and stock Crystal Filters, Dil 
Oscillators, MPU Crystals, Clock Crystals,SPXO and 
TCXO Oscillators etc 

17 WINTERTON ROAD, CLAYTON, 
VICTORIA 3168 

(P.O. Box 210, Clayton 3168) [ 

TELEPHONE: (03) 562 8222 
FAX: (03) 562 9009 
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50 and 25 years ago... 

'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues. 


July 1943 

Electronic music: The science of 
electronics is destined, it seems, to have a 
vital influence on affairs musical. The in¬ 
troduction of a microphone into an or¬ 
chestra may appear in itself to be a 
perfectly innocent and natural application 
of electronics to music. 

Natural too, for the vocalist to step in 
front of it, so that his or her voice 
actually dominates the entire orchestra. 
The most bashful of instruments can 
be made to reverberate throughout the en¬ 
tire auditorium. 

The use of electronic amplification has 
shattered the limits and standards of 
thousands of years of purely acoustic 
music making. Overall or relative 
volumes are no longer purely a function 
of the vigor with which strings are pluck¬ 
ed or bowed, but of the settings of a col¬ 


lection of gain controls. Fundamentally, 
there is no real reason why the charac¬ 
teristics of every known acoustic instru¬ 
ment should not ultimately be duplicated 
by electronic means. 

A small group of standardised 
electronic instruments may well take the 
place of a complete orchestra, each as¬ 
suming a different character, as required, 
by the flick of a switch. 

July 1968 

Error corrected telex: Philips’ 
Simplex TOR equipment, installed in a 
ship’s radio station, ensures an error cor¬ 
rected teleprinter communication be¬ 
tween the ship and shore. 

In this system, the transmitter sends 
out the message in groups of three 
characters. The receiving station checks 
the characters individually, and if one or 


more are found mutilated the whole 
block is considered faulty and re-trans¬ 
mission is requested. 

The procedure is repeated until the 
block is received correctly, after which 
the next block is transmitted. 

Automatic inertial navigation: The 
US Government has recently approved 
the Litton LTN-51 automatic inertial 
navigation system for its scheduled air¬ 
liners. The LTN-51 replaces present com¬ 
plex navigational procedures requiring 
fixes and calculations which take 
navigators about 20 minutes to complete. 
Pin-point navigation is accomplished 
automatically in a fraction of a second. 

All that is needed by LTN-51 is the 
latitude and longitude of the flight’s des¬ 
tination and check points along the way. 
The computer does the rest No outside 
radio command or information is needed 
for system operation. Entirely self-con¬ 
tained, it can navigate an aircraft 
anywhere on earth with precise accuracy. 

Computer banking: Britain’s first 
comprehensive nationwide computerised 
banking system is to be installed by the 
Midland Bank, which has branches all 
over the country. By 1971, the bank’s 
2000 branches will be connected directly 
to a network with access to five English 
Electric System 4-70 computers. ♦ 


EA CROSSWORD 


ACROSS 

1. Energy absorber that controls 
temperature. (4,4) 

5. Cancer-causing radioactive 
isotope, — 60. (6) 

10. Letter of phonetic alphabet. 

(5) 

11. Artificial radioactive trans- 
uranic element. (9) 

12. Bunching devices for 
cables. (4) 

13. Dummy target for active 
missile. (5) 

14. Critical reading for balancing 

SOLUTION FOR 
JUNE 1993 
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measurement. (4) 

17. Part of an electron gun. (7) 

19. Shock assessment, the- 

test. (6) 

22. Responds to some stimulus. (6) 

23. Vinyl recordings. (7) 

26. Part of the electromagnetic 

spectrum, the- 

infra-red. (4) 

27. Spots on a radar screen. (5) 

28. A meson. (4) 

32. Very small currents. (9) 

33. Phenomenon discovered by 
Hertz. (5) 

34. System of ideas. (6) 

35. Small power supply (4,4) 

DOWN 

1. Science dealing with radiation, 
-physics. (6) 

2. Renowned brand of 
computer. (5) 

3. Lateral movement of antenna 
tower. (4) 

4. Brand of computer games. (8) 

6. Musical work. (4) 

7. Make water conductive. (9) 

8. Patterned plate for design 
transfer. (8) 

9. Reel for tape or film. (5) 



15. Greek letter. (5) 

16. Picture on screen. (5) 

18. Cumulative ionisation 

process. (9) 

20. Send a signal from an 
antenna. (8) 

21. Electric grind, the sink- 

unit. (8) 

24. The-test can identify 


certain elements. (5) 

25. Use key to faciltate access. (6) 

29. Country of birth of Nobel prize¬ 
winning discovered of 
Raman effect. (5) 

30. Danish physicist, Niels- 

had a 34 across. (4) 

31. Abbreviation often found on a 
CR0 panel. (4) 
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EA with ETI marketplace 


ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres are 
rated at $30 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO THE NEAR¬ 
EST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the tenth of the month two months prior to issue date. PAYMENT: 
Cheque or money order only. Please enclose payment with your advertisement. Address your letter to: THE ADVERTISING PRODUCTION 
MANAGER, ELECTRONICS AUSTRALIA, P.O. BOX 199, ALEXANDRIA NSW 2015 


FOR SALE 


PAY T.V. AND SATELLITE 
SCRAMBLING NEWS MONTHLY: 

Always with the latest on descrambling 
technics and address where to buy the 
latest descramblers. 12 issues only $40 
posted. John Papp Box. 37885 
Winnellie, 0821, N.T. 


VIDEO HEADS “HQ” JAPANESE HIGH 
QUALITY - HIGH OUTPUT: 


AKAI 

BV-1030A220D 

$29 

AKAI 

BV-V1017A170A 

$29 

GOLDSTAR 413-050 

$29 

AWA 

928B09004 

$36 

HITACHI 

5458104 

$33 

SONY 

DSR-36R 

$41 

NEC 

82423AH 1 

$33 

NEC 

82434AH 1 

$55 

FUNAI 

8000-01-13 

$29 

TEAC 

8059-01-19 

$29 


See last months marketplace for other 
types ph/fax (09) 349 9413 

AMIDON FERROMAGNETIC CORES: 

For all RF applications. Send business 
size SASE for data/price to RJ&US 
Imports, Box 431 Kiama NSW 2533. 
Agencies at Geoff Wood Electronics, 
Sydney: Webb Electronics, Albury: 
Assoc. TV Service, Hobart: Truscott 
Electronics, Melbourne. 

WEATHER FAX PROGRAMS: For IBM 

XT/AT’s *** “RADFAX2” $35, is a high 
resolution, shortwave weather fax, 
morse & RTTY receiving program. 
Suitable for CGA, EGA, VGA & Hercules 
cards (state which). Needs SSBhf radio 
& RADFAX decoder. *** “SATFAX” $45, 
is a NOAA, Meteor & GMS weather 
satellite picture receiving program. 
Needs EGA or VGA, & “WEATHER 
FAX” PC card. *** “MAXISAT” $75 is 


KIT REPAIRS - R&D, Prototyping repairs to 
electronic equipment all kits repaired 


CAMPAD ELECTRONICS 

2/25 Veronica Street, Capalaba Old 4157 (07) 245 2008 


TORTECH PTY LTD 

TOROIDAL TRANSFORMERS 
Design and Manufacture 
Approved to AS3108 - 1990 & U.L. Standards 

Tel:(02) 642 6003 Fax: (02) 642 6127 


similar to SATFAX but needs 2mb of 
expanded memory (EMS 3.6 or 4.0) & 
1024 x 768 SVGA card. All programs are 
on 5.25” or 3.5” disks (state which) + 
documentation, add $3 postage. ONLY 
from M. Delahunty, 42 Villiers St, New 
Farm 4005, Old. Ph (07) 358 2785. 

UNUSUAL BOOKS: Electronic Devices, 
Fireworks, Locksmithing, Radar 
Invisibility, Surveillance, Self-Protection, 
Unusual Chemistry and More. For a 
complete catalogue, send 95 cents in 
stamps to: VECTOR PRESS, Dept E, 
PO Box 434 Brighton SA 5048. 

PLANS FOR 1KW LOW-REVVING 
BRUSHLESS GENERATOR: - “The 
Homebuilt Dynamo” details, call Al 
Forbes, 0011 -649-818-8967 

KITS ASSEMBLED OR REPAIRED: 

Low rates. Contact Autronics on (08) 
294 8591 

EPROM: Reader software is included 
with my interface to control the outside 
world from a PC parallel port. 32 bits in. 
32 bits out. Units can be cascaded, short 


TRANSFORMER REWINDS 
ALL TYPES OF TRANSFORMER REWINDS 

TRANSFORMER REWINDS 

Reply Paid No.2, PO Box 438 Singleton, NSW 
2330. Ph: (065) 76 1291, Fax: (065) 76 1003 



Display AUSTEXT information on 
your PC and print selected pages 
with this plug in card. Plug in an 
antenna, use the automatic tuning, 
and you are ready to view AUSTEXT 
on your PC. 

FALVON ENGINEERING 

Lot Street. GUNDAROO NSW 2620 
Phone or Fax : (06) 236 8230 


form kit $35. Relay PCB to suit. $15, or 
send $2 for my 3.5" demo disk. Don 
McKenzie 29 Ellesmere Cres 
Tullamarine 3043. 

ROMLOADER: Eprom Emulator ( EA 
Jan/Feb 92) upgrade to handle 27128, 
27256 EPROMs. Includes memory edit 
facility. 8051 Proto-Boards (EA Feb 93) 
also available. Send S.A.E. for details. 
Tantau Australia P.O. Box 1232 Lane 
Cove 2066 A.H. (02) 878 4715 

FAX DECODER: For satellite and HF 
signals. Designed for JV fax program 
offers superb picture resolution and 
zoom capability PCB $29, kit $89, wide¬ 
band VHF APT satellite receiver PCB 
$19, kit $78. include $5 postage. Send 
cheque to Technocom 187 McLarty 
Road Halls Mead Mandurah 6210 (09) 
581 4297. 

RADIO AND TV VALVES: Din plugs 
and sockets. Coils and transformers, 


PCB Manufacture - cheapest one offs: 

single sided $1 - double s. $1.50 per cm of length 
=—v 3 e per hole, $3 Postage & P Mail. 
9*XX ynur artwork (film, transparency 
J^XaoLor black on white paper) toX, y s oo 

oto 5 Boanbong Rd AN Palm B^ch 2108 oto 
Om. Phnnp / Fax (02) 974 11 89 


mam; instant pc hoards & decals: 



TONER 

TRANSFER 

SYSTEM 


NO Chemicals! 

NO Darkroom! 
NO Negatives! 
NOUJosted Time! 


A new product 
from the V.S.! 
Produce " ready- 
to-etch " PCB *s in 
3 minutes with a 
photo copier or 
laser printer. 


Can also be used for front panels , signs & 
decals! The most economical way for one off 
or small run PCB's. Try a package today! 


Palmtech 

(a division ol Palm Mechanical) Est 1970 1 * 

Phone: 077 463109 u 

FAX: 077 463198 - P.O. Box 44 

cnr. Moonah & Wills Sts. BOULIA, Qld. 4829 
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Amateur 

Radio News 



Riverina field day 

Barry Gilmour VK2KUZ advises that 
the Wagga Amateur Radio Club Inc is 
hosting this year’s second Riverina Field 
Day at Wagga Wagga, on the weekend of 
August 14-15. The fust Riverina Field Day 
was hosted by the Twin Cities Radio and 
Electronics Club at Albury last year, and it 
is hoped that the event will become an on¬ 
going yearly one, hosted alternately by the 
two clubs. 

The venue this year is the Murrum- 
bidgee Turf Club, situated very close to the 
city centre. This provides both carpeted in¬ 
door areas as well as a very large under¬ 
cover outdoor area, and is thus ideal for a 
function of this type. 

Beveridge passes on 

Harold H Beveridge, ex-W2BML and 
inventor of the Beveridge receiving anten¬ 
na, died in January in New York state. He 
was 99 years old. 

Dr Beveridge originally dubbed his 


directional long-wire antenna the ‘wave 
antenna’. Developed in 1917 to enhance 
communications between the US and 
Europe during WWI, it was first described 
in QST in November 1922. With more than 
40 patents to his name. Dr Beveridge con¬ 
sidered his two greatest inventions were 
the wave antenna and diversity reception 
(which combats effects of fading). 

Dr Beveridge received the American In¬ 
stitute of Engineers’ Gold Medal in 1957 
for his work in ‘national and world-wide 
radio communications’. 

Growth in Japanese amateurs 

Writing in Amateur Radio, the WIA’s 
general manager Bill Roper VK3ARZ 
notes that the number of amateur radio 
operators in Japan had reached almost one 
and a quarter million by September last 
year. With 1,242,550 stations licensed, 
amateurs represented 15.5% of all radio 
and communications stations licensed in 
Japan at the time. In the three months be- 
tween June and September, the number of 


amateur licensees grew by 20,336—that’s 
more than the total number of amateurs in 
Australia! 

Societies become one 

Canadian amateurs have had the choice 
of belonging to two amateur radio or¬ 
ganisations for some years — the 
Canadian Radio Relay League and the 
Canadian Amateur Radio Federation. The 
two societies merged in May, to form the 
Radio Amateurs of Canada. 

The two societies held their final in¬ 
dividual meetings on 1 May; their respec¬ 
tive publications, QST Canada and The 
Canadian Amateur, were both due to 
publish in May and June. Their new joint 
magazine, The Canadian Amateur, will 
appear for the first time in July. 

No change of name 

The ARRL has apparently abandoned 
further consideration of a name change, 
put forward last year. That proposal had 
suggested that the League change to the 
‘American Amateur Radio League’. 

In January the ARRL’s Board also 
resolved to continue support for Morse 
Code proficiency below 30MHz, as 
presently required under ITU regulations. 
They cited the code’s longevity as a 
licence requirement and its ability to over- 
come language barriers.* 


EA with ETI marketplace 


FOR SALE 


speakers and microphones, all new, 
price list, ph/fax (07) 208 9034 

SPECTRUM ANALYZER: Tek 491, 
lOmhz to 40ghz. Complete with mixers 
and manual, very good condition 
$7,000. (02) 524 4131. 

PCB DESIGN PROGRAM: Micro PCB 
only $60 for IBM XT/AT or compatibles 
with 1.2MFDD, 640K RAM, EGA/VGA. 
Draw PCB or Schematics, Make PCB or 
Sch components. PCB components 
included. Drivers for most printers/plotters, 
user definable sizes. 40 page manual. Add 
$10 for delivery, send cheque payable to 
G. Georgopoulos. 34 Scouller St 
Marrickville NSW 2204. 


NOLSTALGIC WIRELESS MELBOURNE 
FOR SALE: EsI. business specialises in Vintoge/Antique radio and car radio 
sales, repairs and parts. Thriving business in growing industry. 

Price: $15,000 plus stock. 

Sterling Business Agents Pty Ltd 20 Tooronga Villoge Hawthorn (03) 822 3338 


WANTED 


COPY OF FLEX 9.0: For 6809 based 
computer and to get in touch with any 
other users, reply to A.Chivers, 285 
Carrington St New Plymouth, NZ. 

L.E.D. WRIST WATCH: Phone (069) 
771 977 

EARLY VALVE HI-FI’S: amplifiers, 
speakers, turntables, valves, wireless 
etc. Cash paid. (02) 488 8184 

ELECTRONICS AUSTRALIA: Jan 

1987 Ph (02) 604 7291 (ah) 


KIT REPAIRS 

Kits repaired from all magazines. 
Switchmode power supplies repaired. 
Design work from start to finish. 
Computer software consultancy. 

Ring anytime 9am-9pm Mon-Sun 

EEM Electronics 

10 Bouverie Place, Epping Vic 3076 

_ (03)401 1393 


T.V.YOKE EXCHANGE 

Prompt sen/ice. 

Refer transformer rewinds this page. 

Phone (065) 761 291 
Fax (065) 761 003 


j RCS Radio Pty Ltd | 

Established 1933 
IS THE ONLY COMPANY WHICH 
MANUFACTURES & SELLS EVERY PCB 
& FRONT PANEL 
published in EA & Silicon Chip. 

651 Forest Road. Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES. 


FIX-A-KIT 

KIT REPAIR AND CONSTRUCTION 
3 months warranty on repairs 
12 months warranty on construction, 
technical assistance. 

HYCAL ELECTRONICS 

Design, Manufacture, repair of electronic equipment 

(02) 633 5477 
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AUST FIRM TO 
DEVELOP IINSW 
MASS SPECTROMETER 

Australian firm GBC Scientific Equip¬ 
ment, of Dandenong in Victoria, has 
signed an agreement to develop a new 
and greatly improved mass 
spectrometer invented by a team led by 
Dr Michael Gilhaus, Senior Lecturer in 
UNSW’s Department of Analytical 
Chemistry. TTie agreement, between 
Unisearch and GBC has given GBC 
exclusive rights to commercialise and 
further licence the manufacture of the 
new mass spectrometer. 

Unisearch is the wholly owned re¬ 
search, development, technology trans¬ 
fer, consultancy and training company 
of the University of New South 
Wales. It holds worldwide patents for Dr 
Guilhaus’s spectrometer. 

GBC, founded in 1978, is an Australian 
scientific instrument manufacturer which 
has built a strong international market, 
based on a worldwide reputation for the 
excellence of its instruments. 

Mr David Hogg, Business Manager of 
Technology Transfer for Unisearch, said 
that after discussions with many of the 
leading international scientific equipment 
makers, all of whom had shown interest 
in the instrument, he and Dr Guilhaus had 
determined that GBC was the company in 
the best position to commercialise the 
new mass spectrometer. 

The spectrometer has been named 
TOF-oa, for time-of-flight/orthogonal ac¬ 
celeration, which describes the 
instrument’s operating method. In time- 
of-flight mass spectrometers the time 
taken by ions of different masses to pass 
down an evacuated tube, the flight tube, 
is accurately measured: the longer the 
time, the heavier the particle. 

Recent advances in high speed 
electronics and computers have made it 
possible for time-of-flight instruments to 
achieve much higher performance than 
other mass spectrometers of comparable 
or greater complexity. The TOF-oa in¬ 
strument uses orthogonal acceleration, 
in a unique and innovative way to over¬ 
come physical problems which had 
plagued time-of-flight spectrometers. 

“Before our approach,” said Dr Guil¬ 
haus, “all time-of-flight instruments for 
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Dr John Coles (left) with Dr Michael Gilhaus. 


mainstream chemical analysis were faced 
with the problem that the gas particles 
subjected to ionisation had random in- 
iti velocities. These random 
velocities, combined with the controlled 
velocity given to the ions before their 
time of flight, were measured. 

“The random velocity components 
‘blurred’ the measurement of the time 
of flight of specific ions and thereby 
limited the resolving power of the in¬ 
struments, compared to other more 
complex mass spectrometry techniques. 
Resolving power in mass spectrometry is 
the critical ability to detect small dif¬ 
ferences in mass.” 


The solution to the problem was simple 
and elegant “Using an electrostatic lens, 
or possibly another means, we first make 
a parallel, ‘slow’ beam of ions,” Dr Guil¬ 
haus said. “The ions in this beam have 
little or no velocity at right angles (or¬ 
thogonally) to the beam, although they 
still have their random velocity in the 
direction of the beam. 

“By electrically accelerating portions 
of the beam of ions orthogonally and 
letting the ions drift to the detector, 
which is parallel to the original beam, 
we can eliminate the effect of the initial 
random velocities of the ions and 
make the mass measurement very ac- 
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curate and sensitive. That, at least, was 
the theory. We built a computer program 
which indicated that the theory was valid. 
Then, with funding that took us about two 
years to raise, we built a prototype to test 
the theory.” 

“You can imagine our delight when the 
prototype performed exactly as predicted 
from the very first run.” 

With further tuning by Dr Guilhaus 
and Dr John Coles, an ARC-funded 
Research Fellow who has been work¬ 
ing on the TOF-oa for the past 20 
months, the instrument has gone on to 
exceed its design resolution by about 
30%. It can now distinguish between 
two ions with masses of 4000 and 4001 
atomic mass units; a high achievement 
for a small mass spectrometer. 

FAST RUNUP FOR 
ATVI BASE STATION 

When the Australian Broadcasting 
Corporation (ABC) transmitted its first 
international television programs by 
satellite to South East Asian countries in 
February, this was achieved through a 
$500,000 earth station engineered 
and installed in Darwin in a 
miraculously short time-frame, by Scien¬ 
tific-Atlanta Australia. 

The ABC’s new Australia 
Television International (ATVI) ser¬ 
vice will beam Australian news and 
current affairs, entertainment, sport 
and cultural programs to a broad 


South East Asian viewing audience of 
over 200 million people from the up-link 
facility in Darwin. 

ATVI will be on Indonesia’s Palapa 
B2P satellite alongside American broad¬ 
casters including CNN, HBO and ESPN, 
as well as various South East Asian pro¬ 
gram services and other local programs, 
such as TVNE. 

The service, which will initially broad¬ 
cast TV for eight hours a day, and radio 
programs 24 hours a day, signals 
Australia’s entry into ‘Sky Wars’ — the 
race to provide some of the satellite 
programming to countries where strong 
economic growth is giving rise to greater 
disposable incomes and an appetite for 
western programming. 

The countries that the ABC television 
and radio signals reach include In¬ 
donesia, Brunei, The Philippines, 
Thailand, Hong Kong, Taiwan, Papua 
New Guinea, Vietnam, Laos, Southern 
China, Malaysia, Singapore, Burma, 
Bangladesh and Cambodia. 

The contract to establish the Darwin 
earth station was let on October 
26 last year. Because the ABC wanted 
to start transmitting within four months of 
that date, Scientific-Atlanta was given 
just 96 days to supply the equipment, 
install the fully motorised seven metre 
transmit/receive antenna and commission 
the system. 

Normally a large system of this nature 
takes around six months to install but 
Scientific-Atlanta, a Sydney based com¬ 


pany, using a team of their top engineer¬ 
ing staff, completed the project on the 
95th day. A potential risk to the schedule 
was the likelihood of severe storm ac¬ 
tivity during the New Year monsoons. 
Fortunately, the weather took a kind view 
to ABC’s aspirations. 

The Scientific-Atlanta engineering 
team leader, Mr David Wheeler, said the 
system has been designed for reliable un¬ 
attended operation, 24 hours a day. The 
high power amplifiers (Varian 3.3kW 
units) are fully redundant, such that if one 
fails, the other will immediately take over 
the transmission. 

Similarly the Scientific-Atlanta video 
exciters are fully redundant with auto¬ 
matic changeover. 

NEW CHARGE CARD 
STAYS IN POCKET 

Ramtron International Corporation 
and Racom Systems, Inc of Colorado 
USA, have unveiled a new type of 
charge card which eclipses all previous 
electronic transaction cards, both ‘credit’ 
and ‘smart’, with its convenience, speed 
and accuracy. 

The ‘In-Charge’ electronic debit card, 
which removes the need to carry cash, 
merges Racom’s RF transaction process¬ 
ing technology, based on wireless data 
transfer via radio waves, with Ramtron’s 
non-volatile FRAM memory technology 
— which enables data to be retained 
without the need for power or battery 


Q1D FIRM EXPORTS 
$1M IN HEART MONITORS 

A Queensland heart monitoring equipment manufacturer 
recently reached the $ 1 million mark in exports. Located on 
the Department of Business, Industry and Regional 
Development’s (DBIRD) technology park on the Gold 
Coast, Micromedical Industries manufactures hand-held 
devices that measure, display, store and print a full range of 
cardiac information. 

Managing director Alan Liddle said the company exported 
more than 90% of its products to more than 15 countries, and 
had now established a base on which to build a substantial busi¬ 
ness, both in the export of medical equipment and the provision 
of cost effective medical monitoring services. 

“We manufacture several devices designed for either the 
physician or the patient,” Mr Liddle said. “The monitors are 
lightweight and portable — small enough to fit inside your 
coat pocket — which is beneficial in times of emergency.” 

The company’s Biolog ECG monitor measures the heart rate 
of patients and provides accurate information easily. 

Its Paceview pacemaker monitor measures pacemaker func¬ 
tions and has the ability to detect problems such as lead fracture, 
malfunction and battery depletion. 

“These products are targeted primarily at general prac- 
tioners,” Mr Liddle said. 

Pace Tel and Heart Tel are devices designed for the patient and 



can be used at home. Both monitors store cardiac information 
which can be sent via the telephone to doctors who are able to 
print out and analyse the information. 

Further information is available from Micromedical In¬ 
dustries, 11 Technology Drive, Labrador 4215; phone (075) 973 
455, fax (075) 940 361. 
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back-up. A tiny FRAM chip is encased in 
the card. 

Racom Systems is two thirds owned by 
Australian interests. AWA Limited, Intag 
International Limited of Sydney and 
Ramtron International Corporation of 
Colorado Springs, USA, each have a 
third share in the company. 

“The ‘In-Charge’ card lets transactions 
happen without delaying the movement 
of people and objects,” said Richard Hor¬ 
ton, president of Racom. 

“No more stopping, digging in your 
pocket or purse for loose change. You 
simply walk through, board the bus and 
train or enter the cafeteria without even 
having to remove your ‘In-Charge’ card 
from your pocket, and the amount of 
‘money’ left on the card will be decreased 
by the cost of the transaction. No other 
card puts people as ‘in charge’ or in con¬ 
trol of their time, money, and the release 
of their personal information.” 

The ‘In-Charge’ card does not require 
any physical contact with a scanner be¬ 
cause the data stored in the FRAM 
chip on the card is sent by radio waves to 
a PC-based scanning device and in so 
doing processes the transactions 
without contact at speeds undetectable 
by human perception. 

2.5GBPS ALONG 
A SINGLE FIBRE 

Siemens has delivered to Telecom 
Australia a pilot transmission link that 
will be the fastest long line optical fibre 
communications link yet to be installed 
by Telecom between capital cities 
within Australia. 

The transmission equipment is based 
on the new Synchronous Digital Hierar¬ 
chy (SDH) technology, which Telecom is 
now introducing into its network. As an 
example of its capacity, the equipment 
can transport in excess of 30,OCX) simul¬ 
taneous phone calls, transmitting these 
down the one fibre at a line bit rate of 
2488.320 megabits per second. 

The pilot link to be installed between 
Sydney and Canberra will consist of two 
separate paths — one that will be con¬ 
figured to act as a main path, and one as a 
standby path. 

This system provides protection so 
that, should one of the links fail — per¬ 
haps due to a fibre break — the traffic 
will be electronically switched to the 
standby path. The resulting high degree 
of transmission security will be trans¬ 
lated into a high quality of service to 
Telecom’s customers. 

The success of this and other related 


LOCALLY DEVELOPED 
'ANALOG WORKSTATION' 

When provided with suitable hardware 
interfaces and software, a personal com¬ 
puter can be used for monitoring, analys¬ 
ing and acting upon analog data. 
However until now, this required a high 
level of programming and hardware ex¬ 
pertise — skills that many scientists, en¬ 
gineers and laboratory workers have not 
had the time or opportunity to acquire. 

But this has now changed, because 
local Australian firms Associative Meas¬ 
urement and Intag International have 
developed the AMLAB Analog 
Workstation, a flexible PC-based sys¬ 
tem which combines modular hardware 
with a specially-written software pack¬ 
age, using a novel graphical user inter¬ 
face and easily mastered icon-driven 
programming. The firms claim that as a 
result, the AMLAB system allows vir¬ 
tually anyone to automate the acquisition, 
monitoring, processing, display and 
storage of analog information very easily 
— along with programming of control 
actions and events. 


SDH projects has been largely due to the 
close cooperation between Telecom 
Australia and its equipment suppliers. 

AUST MAY SOON BE 
ALONE WITH 240V 

The International Electrotechnology 
Commission (IEC) Technical Committee 
responsible for Standard Voltages is 
proposing to alter the standard tolerances 
in IEC 38 (Standard Voltages). The 
proposal, if accepted, would make the 


Intag’s Technical Director Ray Wood 
explains that the AMLAB hardware is 
modular, and carefully designed to ob¬ 
viate interfacing problems in the vast 
majority of applications. It includes both 
powerful DSP modules and analog inter¬ 
facing modules, designed to be com¬ 
patible with any standard IBM- 
compatible PC. 

However in many ways the key to 
the system is its powerful software, 
which allows the user to program a very 
wide range of data acquisition, process¬ 
ing, manipulation and control tasks simp¬ 
ly by placing graphical icons on the 
screen, and linking them to achieve the 
desired results. 

Users already include many univer¬ 
sities and medical research laboratories, 
the CSIRO, the Aeronautical Research 
Laboratories, BHP, the NSW State Rail 
Authority and the Electricity Commis¬ 
sion of NSW. 

Further information is available from 
Intag International at 9th Floor, Kyle 
House, 27-31 Macquarie Place, Sydney 
2000; phone (02) 252 4055, fax (02) 
252 4064. 


240/415V system used by Australia and 
the UK a non-standard voltage. 

The UK has now dropped its opposi¬ 
tion to any such change, and will move to 
harmonise its ‘low voltage public 
electricity supply’ at 230V. From January 
1, 1995 the relevant UK regulations will 
require a nominal supply of 230V with a 
permitted voltage tolerance range of 
+10%/-6%. From January 1, 2003 the 
regulations will be further amended to re¬ 
quire a nominal supply of 230V, with a 
permitted range of+10%/-10%. 
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• NSD Australia is now the official distributor in Australia and NZ for the RIFA and EVOX range 
of capacitors. Alan Brodie has been appointed as Product Manager to supervise this area. 

• The Head Office of Protel Technology has moved from San Jose to larger premises at 4675 
Stevens Creek Blvd. Suite 200, Santa Clara CA 95051-6764, USA; phone (US) (408) 243 8143, 
fax 243 8544. 

• Sprinter Products has been appointed as a distributor of hard disk drives for US-based 
Micropolis, which manufactures super capacity disk drives. 

• Mr Will Hutchinson takes over as Managing Director of Thomas Electronics of Australia from 
Mr H.W. Hutchinson who becomes non-executive Chairman of the Board. Mr Leno Pavlides is 
the new Melbourne Sales Engineer. 

• Following the resignation of Mr Adrian Stephens as Managing Director, Roland Digital Group 
has appointed Mr Bill Kaliviotis to take control of the company. 

• The Federation of Leisure Activity Groups (FLAG) will host Hobbyfest '93 at Sydney’s Easter 
Creek Raceway from 2nd - 4th October. The Expo will feature hobbies, games and pastimes. 
For more information contact Exhibitor Services, PO Box 314, Cariingford 2118; phone (02) 
872 6255, fax 872 6879. ❖ 


As a result Australia will become the 
only major developed country to be using 
240 volts. The change in the UK position 
has significant implications, and it is 
likely that appliance and equipment sup¬ 
pliers will increasingly locus designs, 
etc., on 230/400 standards. 

ACF ENDORSES 
LOCAL CF LAMP 

For the first time in its 27 year history, 
the Australian Conservation Foundation 
has endorsed a product on the basis of its 
strong environmental credentials. 

ACF Executive Director Ms Tricia 
Caswell announced that the Smart Lamp 
compact fluorescent light globe would be 
the first product to carry the ACF endor¬ 
sement logo. 

The lamp is made in Australia by 
Electronic Ballasts and marketed by the 
three brand names — Smart Lamp, Per¬ 
former and Energy Choice. Ms Caswell 
said the product had been chosen because 
it was the best of its type in the world and 
delivered significant environmental 
benefits through energy efficiency and 
reduction in waste. The fact that the 
product was designed and manufac¬ 
tured in Australia and is competing 
against imported lamps was also an im¬ 
portant criteria. 

The Director of Electronic Ballasts, Mr 
Bruce Dwyer, said the endorsement of 
the Foundation was of vital importance as 
the Australian community gave a high 
credibility to the organisation and was 
less ready to accept at face value the en¬ 
vironmental claims made by manufac¬ 
turers themselves. 

Mr Dwyer said this is particularly the 
case with compact fluorescent lamps 
where technical problems with harmonic 
distortion meant that some imported 
lamps were not able to achieve the same 
reductions in energy use. Electricity 
authorities, and therefore tax payers were 
being asked to subsidise the higher sys¬ 
tem energy wastage caused by the current 
from these lamps. 

Lamps which cause problems 
through harmonic distortion have 
been banned in Victoria since March 
1,1993, and will be banned national¬ 
ly by September. 

Ms Caswell said she hoped the phase¬ 
out date could be brought forward to June 
and warned consumers not to buy these 
imported one-piece compact fluorescents 
even at a reduced price. 

Consumers should identify the 
Australian Conservation Foundation 
logo on the Smart Lamp, Performer or 
Energy Choice brands to ensure 
buying the environmentally preferable 


product. The ACF will be writing to State 
and Federal Governments requiring the 
new Australian standard to come into 
force in June. 

RUSSIA TO LAUNCH 
INMARSAT SATELLITE 

Inmarsat and DB Salyet have signed an 
historic contract for the first launch of a 
western built satellite on a Russian 
Federation launcher. 

The US$36 million contract is for the 
launch of an Inmarsat-3 satellite on a 
Proton rocket from the Baikonur Cos¬ 
modrome in Kazakhstan, CIS, scheduled 
for 1995. Inmarsat will incur several mil¬ 
lion dollars in additional costs related to 
this launch, in ensuring compatibility of 
the vehicle and launch support services. 
There is also the possibility of incurring 
additional expenses because of the 
pioneering nature of the launch. 

“It is befitting of an international or¬ 
ganisation dedicated to the peaceful pur¬ 
suit of satellite communications to be the 
first Western company to launch a satel¬ 
lite on a Russian launch vehicle,” said In¬ 
marsat director-general Olof Lundberg. 

“The countries which make up the CIS 
have played a significant role in the 
growth and development of Inmarsat 
since its inception in the late seventies,” 
he added. 

In addition to the Russian Federation 
being a founding member of Inmarsat, 
Inmarsat’s extensive network of land 
earth stations around the world includes 
stations at Nakhodka in the Russian 
Federation and at Odessa in the Ukraine. 
Also, Inmarsat-A voice and data ter¬ 
minals have been manufactured in the 
Russian Federation since the mid-1980s 
and approximately 1600 of these ter¬ 
minals are currently in use in the region. 

Inmarsat has awarded a launch contract 
to General Dynamics of the USA for the 
first two of its Inmarsat-3 satellites, and 
to Arianespace of France to launch the 


third. Proton will launch the fourth In¬ 
marsat-3. 

AUST NICAD CHARGER 
WINS DESIGN AWARD 

A portable, high-powered battery 
charger and processor developed for 
use by the military has earned an 
Australian Design Award for its outstand¬ 
ing performance. 

The Intapulse M24, manufactured by 
Sydney company Intapulse Australia, has 
the ability to rapidly recharge nickel cad¬ 
mium (NiCad) batteries. According to 
John Seymour, Managing Director of In¬ 
tapulse Australia, the Intapulse M24 is so 
effective it actually prolongs the life of 
NiCad batteries. 

“The unit, a microprocessor-control¬ 
led, six channel battery charger, employs 
sophisticated pulse charging technology 
in a portable unit capable of simul¬ 
taneously charging six ‘Raven’ 24V, 
4Ah/1.2Ah batteries in one hour,” Mr 
Seymour said. 

“The innovative method of charging 
and processing NiCad batteries decreases 
battery down time and increases battery 
operating efficiency. The result is a cooler 
battery with increased capacity, control of 
the NiCad ‘memory’ and increased bat¬ 
tery life,” he explained. 

Mr Keith Jordan, General Manager of 
the prestigious Australian Design Award 
program, said that the panel of experts 
which assessed the Intapulse M24 was 
impressed by the excellent performance 
of the unit 

“All the panel members agreed that the 
Intapulse M24 more than meets the strict 
specifications set by the Australian 
Army’s communications project The 
unit not only recharges Nicad batteries 
but also has the ability to test their status 
and strip any retained memory, thereby 
reconditioning to a near-new condition 
batteries which would otherwise be 
scrapped,” Mr Jordan said. ❖ 
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Smart-power ICs 

Siemens is now offering four new 
‘smart-power’ monolithics. These include 
an intelligent low-side switch rated up to 
4A (type designation TLB 4224) and an 
intelligent double low-side switch rated 
2x4A (TLE 5224G) in the P-DSO 24 
SMD package. 

Another new addition is the 4A 
motor bridge (TLB 5023) with integral 
free- wheeling diodes. This chip is op¬ 
timised for driving DC motors in revers¬ 
ing mode. Also new is the stepping 
motor driver (TLE 5250), which is 
designed to control current in the wind¬ 
ing of a bipolar stepping motor in 
microstep mode. 

The new SPT process (smart power 
technology) combines three technologies 


on a single chip: DMOS for extremely 
low-dissipation power stages, bipolar for 
highly accurate analog functions, and 
CMOS for extensive logic functions. 

Particularly noteworthy is the extreme¬ 
ly low turn-on resistance of the DMOS 
power transistors of 0.5 ohms power out¬ 
put, overload and polarity protection, and 
output voltage limiting up to 60V for the 
demagnetisation of induction loads. Both 
switches have an operating range of 6.5 to 
45V. A status output indicates open load, 
overcurrent and overtemperature. 

In the case of motor bridge TLE 5203, 
the turn-on resistance of the short circuit 
proof output stage is 2 x 0.4 ohms per 
output transistor. 

For further information circle 275 on 
the reader service coupon or contact 


Siemens Advanced Information Products, 
544 Church Street, Richmond 3121; 
phone (03) 420 7345. 

5.5GHz prescalers 

Hewlett-Packard has introduced two 
advanced silicon bipolar MMIC(l) 
digital divide-by-4 static frequency 
dividers (prescalers). 

The IFD-53110 and IFD-53010 are 
suitable for a range of applications at up 
to 3.5GHz and 5.5GHz, respectively. 
Typical applications include use in the 
stabilised or digitally-controlled local 
oscillators used in global-positioning 
systems (GPS), satellite communica¬ 
tions and other microwave receivers, 
and in frequency synthesisers and fre¬ 
quency counters. 


AT bus clock replacement 

Motorola has announced the discon¬ 
tinuance of the MC146818 Real Time 
Clock, but replacements are av ailab le 
using the RTC’s from Benchmarq Micro¬ 
electronics. The MC146818A required 25 
external components. The bq3287P and 
bq3287S are drop-in replacements, 
whereas the bq3285 needs changes only 
to pin numbers 20 and 21. 

The MC146818B and MC146818BM 
are totally compatible with the 3287. 
Benchmarq Microelectronics can provide 
schematics to allow easy conversions 
from these popular Motorola Real Time 
Clocks in Motorola and Intel based com¬ 
puters. For further information circle 272 
on the reader service coupon or contact 
DCS Australasia, Blackburn 3130; phone 
(03) 878 0344. 


UHF linear transistors 

Motorola has announced two new UHF linear transistors for 
television transmitter applications. 

The TPV6030 transistor is a class A, ultra-linear device with 
35W of output power and 9.5dB minimum gain across the fre¬ 
quency band of470 to 860MHz. 

The TPV8100B transistor is a class AB, linear device rated at 
100W output power at ldB gain compression, but capable of 
150W peak sync power with 8.5dB gain across the same fre¬ 
quency band. 

Both transistors are in push-pull packages and are designed for 
high reliability and long life-times, characteristics which allow 
the design of a new generation of fully solid state UHF TV 
transmitters and transposers. 

For further information circle 271 on the reader service coupon 



or contact Motorola Australia, 673 Boronia Road, Wantima 
3152; phone (03) 887 0711. 
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The IFD-53010 operates from 150MHz to 5.5GHz; the 
IFD-53110 operates from 150MHz to 3.5GHz. These ECL(2) 
compatible frequency dividers feature a typical sensitivity 
greater than -15dB, power output of -5dBm (typical), phase 
noise of -143dBc/Hz at 1kHz offset from a carrier at 3GHz, 
and operation with a maximum 50mA current at 5V DC with 
either polarity. 

For further information circle 274 on the reader service 
coupon or contact VSI Promark Electronics, 16 Dickson 
Avenue, Artarmon 2064; phone (02) 439 4655. 

Charge-pump voltage converter 

The new Maxim MAX1044 is a higher frequency and lower 
supply current, pin-compatible upgrade to the industry standard 
ICL7660. It is a switched-capacitor (charge-pump) voltage con¬ 
verter that can invert, double, or divide the applied input voltage 
without using inductors. 

A ‘boost’ pin allows the oscillator frequency to be raised 
by a factor of six from 10kHz to 60kHz. Higher frequency 
operation lowers the output impedance, which allows more 
output power and keeps output ripple noise above the audio 
band. It also allows the use of smaller capacitors, saving space 
on the PC board. 

The MAX1044 uses less supply current than the ICL7660 or 
the LTC1044, thus extending battery life. Its supply current is 
30uA (typ.) and 220uA (max. over temperature). Disabling the 
internal oscillator cuts its supply current to lOuA (vs. 20uA for 
the LTC1044). Also the MAX 1044 accepts input voltages up to 
10V (vs 9V for the older IC). 

For further information circle 279 on the reader service 
coupon or contact Veltek, 18 Haiker Street, Burwood 3125; 
phone (03) 808 7511. 
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PRODUCT HIGHLIGHT - New from lOtech 

IEEE 488.2,100 kHz, 16-Bit 
Multichanel DAC 



The 100kHz, 16-bit DAC 
488HR digital to analog 
converter (DAC) offers IEEE 
488.2 programmability and 
up to 4 isolated analog output 
channels in a 1.75-inch rack- 
mountable package. The unit 
features the capabilities of 
several traditional IEEE 488.2 
instruments at a fraction of 
the cost. For example the 
DAC488HR’s step, burst, 
waveform, and continuous- 
trigger modes enable it to 
provide stepped voltages like 
a precision voltage source, 
long arbitrary waveforms like 
an arbitrary waveform gener¬ 
ator, or sine, triangle square, 
and sawtooth functions like a 
function generator. 

High Resolution, 

Multiple Channel 
Analog Output 

Unlike function generators 
and other signal source in¬ 
struments, which typically 
provide only one output 
channel, the DAC488HR 
offers either 2 or 4 electric¬ 
ally isolated output channels, 
making it ideal for applicat¬ 
ions that require multiple 
channels that can operate 
synchronously. Similarly, in 
contrast to the 8- or 12-bit 
resolution provided by fun¬ 
ction generators, the 
DAC488HR offers 16-bit 
resolution, making it ideal for 


use in amplitude-critcal, 
audio-frequency applications. 

Independent Buffer 
Management 

The DAC488HR features an 8 
K sample/channel buffer that 
is optionally expandable to 
either 128 Ksamples or 480 
Ksamples/channel. Wave¬ 
forms can be loaded into the 
DAC488HR’s resident buffer 
from the IEEE488 bus at up to 
400Kbytes/ second, minimiz¬ 
ing the data transfer time 
necessary to load large wave¬ 
forms into its memory. For 
applications that require high 
speed output of very large 
waveforms, such as audio 
testing and speech research, 
the DAC488HR can contin¬ 
uously output data from the 
IEEE 488 bus to a digital to 
analog converter channel at 
100 Ksamples/second. 



R4 software 
creates waveforms 
for generation by 
the DAC488HR 
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SOLID STATE UPDATE 


High frequency 
SP4T switch 

Miteq has recently introduced a low- 
loss, single-pole, four-throw switch, 
which operates over a 7.5 to 9.5GHz fre¬ 
quency range. The switch measures 38.1 
x 38.1 x 10.2mm, and is supplied with 
removable SMA connectors. 

The maximum insertion loss of the 
switch is 2.3dB and its isolation is 29dB, 
minimum. In its ‘on’ state, the VSWR 
does not exceed 1.5:1, and 1.7:1 in the 
‘off’ state. 

An integral TTL driver delivers a 
switching speed of 100ns, hot switching. 
The RF power handling is 10W CW, 50W 
peak, and the unbalance between the arms 
is +/-0.2dB and +/-3°, maximum. 

For further information circle 278 on 
the reader service coupon or contact 
Electronic Development Sales, PO Box 
822, Lane Cove 2066; phone (02) 418 
6999, fax 418 6550. 

Speech compressor 

Qualcomm has released the Q4400 
Variable-Rate Vocoder, a VLSI circuit im¬ 
plementing the QCELP (Qualcomm 
Codebook Excited Linear Predictive 
code) speech compression algorithm. The 
proprietary QCELP speech compression 
algorithm is so powerful that compression 
rates up to 16:1 can be achieved while 
maintaining high quality performance. 

Qualcomm’s Q4400 Vocoder provides 
an easy to implement, high quality, cost 
effective method for speech compression. 

The full duplex, single chip Q4400 
Vocoder achieves near-telephone voice 
quality with under 10kbps compressed 
speech. It also offers the ability to encode 
and decode digitised speech signals at 
four different fixed rates, as well as real 


time variable data rate. In fixed rate 
mode, the Q4400 can be selected to code 
speech at 4kbps, 48kbps, 8kbps or 
9.6kbps. In variable rate mode, it auto¬ 
matically adjusts the optimal data rate 
from 800bps to 9.6kbps for encoding on a 
frame-by-frame basis (50 times per 
second). This method provides a smooth 
transition between data rates, so that the 
user does not notice the change. 

For further information circle 277 on 
the reader service coupon or contact Vel- 
tek, 18 Harker Street, Burwood 3125; 
phone (03) 808 7511. 

Wideband 
closed-loop amp 

Siliconix has a new closed-loop, low 
gain amplifier for wideband signal rout¬ 
ing and switching applications. The new 
Si582 is specially designed for use with 
the company’s D/CMOS wideband/video 
switches, multiplexers, and crosspoints. 

Together, these wideband ICs will im¬ 
prove system performance while reducing 
component count, design complexity, 
board space, power dissipation and costs. 

The Si582 amplifier features high 
bandwidth (180MHz), low signal distor¬ 
tion (-60dBc at 20MHz), excellent gain 
flatness (0.4dB to 50MHz), fast settling 
time (0.05% in 12ns), and low power dis¬ 
sipation (150mW). Its closed-loop design 
uses current feedback to achieve high 
accuracy and to minimise signal degrada¬ 
tion. The Si582 also has the low differen¬ 
tial gain (0.1%) and low differential phase 
(0.01 degree) that are crucial for profes¬ 
sional/studio applications. 

The amplifier is ideally suited for low 
gain, wideband applications such as video 
switching/routing for video equipment, 
radio communications, data communica¬ 
tions (e.g., local area networks and ISDN 
equipment), automated test equipment, 
and high-resolution displays. 


For further information circle 276 on 
the reader service coupon or contact 
IRH Components, 1-5 Carter Street, Lid- 
combe 2141; phone (02) 364 1766, fax 
(02)6471545. 

RF impedance 
matching program 

Motorola has developed an Im¬ 
pedance Matching Program that will be 
of considerable interest to RF applica¬ 
tion engineers. The software offers a 
simple, fundamental and graphic way 
to design RF power amplifiers, par¬ 
ticularly in the initial phases of a 
circuit design. 

The Impedance Matching Program’s 
database contains all of the Motorola high 
power devices having input and output 
impedances as a function of frequency. It 
allows these to be used as starting points 
to design appropriate matching circuitry 
to connect die input to the source and the 
output to the load. 

Effects of matching elements, as they 
are selected, are displayed on the Smith 
Chart, and changes in values can be 
observed visually to permit the user to 
optimise a matching circuit to obtain 
the best results over a desired band 
of frequencies. 

Hardware requirements to use the 5- 
1/4" Impedance Matching Program data 
disk are IBM compatibles with 640K of 
internal memory, a 80286 or higher 
microcontroller, VGA Graphics Adaptor 
and a mouse (recommended). 

To obtain a copy of the Impedance 
Matching Program, write to the following 
address and request DK107/D: 

Motorola Semiconductors Hong Kong, 
Literature Warehouse, 

Silicon Harbour Centre, 

2 Dai King Street, 

Tai Po Industrial Estates, 

Tai Po, Hong Kong. ❖ 



_JLffl-__ 

WindowLite Plus, the first ever full-function 
truly hand-held signal level meter introduces 
modularity to field testing. 

Featured here:- The WindowLite Plus 

This is the testing platform MHz 

of the future. A technology ‘Automatic time interval sampling 
never hefnre availahlp in ‘Memory bins downloading 

never oerore avaiiaoie in * Multiple system lineups 

a l.lKg hand held package. ‘High Resolution wide angle LCD 

*Gives both Digital and Baragraphical 
Display 

MMT AUSTRALIA PTY LTD 

7 AM STED R D, BAYSWATER, VIC 3153 PH (03) 720 8000 FAX (03) 720 8055 

ANTEK PTY LTD 

51/2 RAILWAY PDE, LIDC0MBE, N.S.W. 2141 PH (02) 649 6499 FAX (02) 649 7749 
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Within budget. 
Without compromise. 



61/2 digits for under $1,700 
makes HP’s DMM your 
number one choice. 

Who says you can’t get the 
advantages of high performance 
equipment for the price of a basic tool? 
Not Hewlett-Packard. 

With the HP 34401A DMM, you not 
only get 61/2 digit performance, but 
the best combination of resolution and 
accuracy in its price class. And, as if 
that wasn’t enough, our DMM also 
offers you superior flexibility on the 
bench with HP-IB & RS-232 and 
three built-in programming commands 
- including Fluke 8840 - plus dB, null 
and frequency test 
functions. 

Add the fact that all this 
performance comes standard for only 
$1,700, and you'll see why no other 
comparable DMM measures up. 

For more information, call Toula at 
our customer information centre on 
131347, and we’ll be happy to send 
you literature. 


HP 34401A Digital Multimeter 

DC Accuracy (1 year) 

0.0035% 

AC Accuracy (1 year) 

0.06% 

Maximum input 

10OOVdc 

Reading speed 

1000/sec 

Resolution 

100 nV.IOnA 

100 pQ 


HEWLETT 

PACKARD 

























Circuit Simulation Software Review 


Intusoft’s IsSpice 
is much upgraded 


Since the July and October 1991 issues, when we first looked at the Intusoft suite of circuit design 
software based around their IsSpice simulation ‘engine’, the people at Intusoft have produced a 
steadv stream of significant upgrades. It has taken longer than we’d like to become familiar enough 
ou^elves S ?he new programs, in order to attempt a follow-up review; but finally we’re having a 
shS We took here at the find version of the pre-simulation processor PreSprce 3A the new 
schematic capture package SpiceNet 3.0 ; the improved device/subcircuit modelling package Spice- 
Mod 2.1 ; and the new ‘next generation’ IsSPICE 3 simulation engine, based on the fu curren v 

sion of Berkeley SPICE 3E.2. 


by JIM ROWE 

I guess one of the reasons why this 
review has taken so long to appear is that 
Charles Hymowitz and his team over at 
Intusoft in the USA have kept on coming 
out with upgrades to the various programs 
in their IsSpice package. A number of 
times I had just become reasonably 
familiar with one new program and was 
ready to begin writing a review, when 
they suddenly announced the release of 
an upgrade to one of the other programs 
— so I would decide to wait ‘just a bit 
longer’ so that I could cover it as well... 

This isn’t the only reason for the delay, 
though, I have to admit. Another reason is 
that circuit simulation software is not ex¬ 
actly easy to review. In fact CAD 
software in general is quite tricky and 
demanding, when it comes to trying to 
give it an objective and thorough 
workout, and I think it’s fair to say that 
simulation packages are among the most 
demanding of all. There’s just so much 
involved in what they do, how they do it 
and how they’re used, that it’s almost im¬ 
possible to do them justice unless you 
spend an inordinate amount of lime put¬ 
ting them through their paces. And that s 
quite a tall order, when you have a lot of 
other things on your plate and don’t have 
the luxury of being able to devote your¬ 
self to any one task for more than a few 
hours at a time! 

Yet another complication, in the case of 
Intusoft’s package, is that the relatively 
rapid development of the various program 
upgrades has left a few ‘rough edges’ here 
and there, when it comes to things like 
actually installing the upgrades. More 
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This is actually a screen shot taken from the Macintosh version of Intusoft’s new 
SpiceNet schematic capture program, but it’s very similar to the PC version. A 
pull-down menu provides a direct link to the simulator... 


about this later on — for the moment I d 
better skip the excuses and get into the 
actual review. 

PreSpice 3.0 

Let’s start with PreSpice 3.0, the en¬ 
hanced version of the pre-simulation 
processor. When I wrote the October 
1991 article, you might recall that this had 
just been announced, but I had only been 


able to try out an early ‘preview’ Beta-test 
version. This had a fully functional ver¬ 
sion of the new text editor IsEd, which 
uses the same Windows-like graphical 
user interface that Intusoft had introduced 
with IntuScope 3.11, but only had the 
SPICE netlist version of the new ex¬ 
panded model library — not the matching 
and linked schematic models. All I could 
really do, with limited time available, was 






















































At left is SpiceNet s Parts Label dialog box, showing the way it provides a sample of the appropriate Spice syntax for the 
component you are labelling. At right is the version of the same box used when you are labelling a circuit test point. In this 
case you can indicate whether you want to generate output for an AC, DC or transient analysis. 


try out the new text editor with existing 
circuit files and verify that it was a big 
improvement over the old editor. 

By the way IsEd is by no means just a 
standard text editor, even though superfi¬ 
cially it looks rather similar to the EDIT 
program that comes with MSDOS 5. In 
reality it has a number of custom features 
which make it especially suited for 
simulation work — such as the ability to 
view and edit up to 20 netlists and library 
files at once, and to edit files as large as 
3MB. It also includes a global 
search/replace function (both within the 
currently open file and in nominated files 
on disk), a context-sensitive online help 
system which includes a lot of informa¬ 
tion on SPICE syntax, the ability to select 
text between SPICE control characters 
and statements (like .SUBCKT and 
.ENDS), and pull-down menues which 
provide direct links to the other programs 
in the IsSpice package. 

Needless to say, not long after I had 
written the October 1991 article the final 
version of PreSpice 3.0 arrived, complete 
with the full array of expanded device 
model libraries and matching schematic 
symbols. This made it much easier to ex¬ 
plore the libraries (which are now much 
expanded), and try them out. 

There are now over 1000 device 
models included in the standard libraries 
that come with PreSpice 3.0 , including 
many new JEDEC and European transis¬ 
tors and diodes — including zeners, 
varactors and Schottky diodes as well as 
signal and rectifier types. In addition there 
are models for power MOSFETs, IGBTs, 
SCRs, UJTs and PUTs, dual-gate 
MOSFETs, MOVs, switched-capacitor 
filters, fuses, thermionic valves, current 
feedback op-amps, transmission lines, 
non-linear magnetics, thermistors, trans¬ 
formers and so on. 

In fact there are now so many models in 
the libraries that Intusoft supplies a 40- 
page A5 booklet listing of them all, to 
help you in finding (a) whether or not the 
model for a specific device is available, 
and (b) which library it resides in. The 


booklet also lists the op-amp models 
available in the optional Intusoft Op-Amp 
Library, which together with the optional 
RF Device Library brings the total num¬ 
ber of available specific device models to 
well over 1600. (And that’s from Intusoft 
alone; because IsSpice is fully SPICE 
compatible, many models available from 
device vendors can be used as well.) 

As well as these specific device 
models, Intusoft also provides some 28 
‘generic’ models, which are essentially 
special subcircuit models with ‘blanks’ to 
allow you to feed in the basic parameter 
data for any specific device, to produce a 
reasonably accurate model ‘on the run’. 
And of course there’s also the SpiceMod 
program, which we’ll discuss shortly. 

Needless to say PreSpice 3.0 still 
provides the facilities to perform Monte 
Carlo analysis, parameter sweeping and 
circuit optimisation, in addition to simple 
‘fixed parameter’ simulation. 

SpiceNet 3.0 

When I wrote the October 1991 article, 
Intusoft had advised that a completely up¬ 
dated version of their original SpiceNet 
schematic capture program would be 
available within a few months.- The new 
SpiceNet 3.0 did indeed arrive, at roughly 
the predicted time, and now uses the same 
Windows-like GUI as IntuScope and 
IsEd. This gives the complete suite a 
much more uniform and integrated look- 
and-feel, quite apart from the new GUI 
being rather more friendly and intuitive 
than the old one. 

In basic function the new SpiceNet is 
similar to the original, in that it lets you 
quickly draw a schematic for the circuit to 
be simulated. Of course as before, this in¬ 
volves rather more than actually picking 
out symbols from library files and plunk¬ 
ing them down on the screen, to create the 
schematic itself. 

In this case, as well as drawing the 
schematic itself SpiceNet is also quietly 
assembling the corresponding SPICE 
input file — consisting of the circuit net- 
list plus the various control statements 


needed to tell the simulator what kind of 
analysis you want, etc. 

Many modem schematic drawing pack¬ 
ages produce a netlist, of course; although 
the list is generally intended for use by a 
PCB drawing package, and may or may 
not be in the correct format for SPICE. 
But it isn’t usual for a general-purpose 
schematic drawing package to provide for 
the addition of simulator control state¬ 
ments. So here’s where a program like 
SpiceNet really shines — and as you 
might imagine the new version is even 
more closely ‘tuned’ to the requirements 
of simulation than its predecessor. 

In fact SpiceNet 3.0 does make prepara¬ 
tion of a schematic and SPICE input file 
quite a straightforward and efficient exer¬ 
cise. For placing symbols for passive 
components like resistors, capacitors and 
inductors, you simply press the ‘R’, ‘C’ 
or ‘L’ key and then manoevre the sym¬ 
bol to its correct position using the 
mouse and a few other keys (for orien¬ 
tation). Similarly active components like 
transistors and ICs are called up using 
either one or two keystrokes (e.g., ‘Q’ for 
an NPN bipolar transistor, ‘2Q’ for a PNP, 
‘J’ for an N-channel JFET, or ‘X’ for an 
IC or other subcircuit). 

To connect everything together you 
simply press the ‘W’ key, and the mouse 
cursor becomes a small ‘soldering iron’ 
which draws lines for the connections. 
Node numbers appear automatically 
during the wiring up, and tend to be re-al¬ 
located dynamically as you extend or re¬ 
arrange the schematic. 

To label each of the components, you 
select them using the mouse. Double 
clicking on a selected device causes a Part 
Label dialog box to appear, and you are 
prompted to supply the component’s 
designation and value, etc. For each type 
of device, the dialog box automatically 
provides an example of the appropriate 
correct SPICE syntax as a guide, plus the 
‘pro forma’ entry for that component 
complete with its circuit node numbers. In 
many cases, all you have to do is provide 
the missing component value. When 
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Intusoft’s IsSpice 

you’re happy, the dialog box lets you 
place the designation and value next to 
the symbol on the schematic. 

Things are a little more complex with 
subcircuits, of course, but only slightly so. 
When you indicate that you want to place 
one of these on the schematic, by pressing 
the ‘X’ key, you get a choice of either 
quoting a type number directly, or getting 
the opportunity to ‘browse’ through the 
model libraries (for which there are 
matching symbols, as well). 

If you choose to browse, a large dialog 
box appears; this offers a main menu of 
part types, a secondary menu of 
categories within many part types, and 
finally a tertiary menu of specific devices. 
Selecting a specific device causes a sum¬ 
mary of its library references to appear, 
and you also get the opportunity to add 
the device to a ‘Preferred Parts List’ for 
faster subsequent retrieval and placement. 

In addition to placing both passive and 
active components, you can also place 
things like ground symbols (allocated cir¬ 
cuit node 0), voltage and current sources 
and both voltage and current test points. 
The latter are used to initiate ‘PRINT’ 
statements, to direct SPICE to produce 
the desired output data, and when you 
double click on a test point symbol to 
open the Part Label dialog box, you get 
the option of selecting AC, DC or 
TRANSient analysis. 

After you’ve drawn the schematic and 
labelled all of the parts, sources and test 
points in this way, you can add the 
simulator control statements by opening 
the ‘Edit Controls’ dialog box. This 


provides not only a text input window for 
you to add control statements to the cir¬ 
cuit input file, but also a considerable 
amount of on-line context sensitive 
guidance. All you have to do is click on a 
‘Help’ button at the bottom right of the 
box, and a pop-up menu appears showing 
the various control statement options. 
Clicking on one of these in turn generally 
causes at least one further dialog box to 
appear, prompting you to enter the ap¬ 
propriate control parameters... 

Then when you’re fairly confident 
that your circuit file must be complete 
and ready for simulation, you can (a) 
save both the schematic and the input 
file to disk, with an appropriate name; 
(b) print out the schematic, for refer¬ 
ence; and (c) click on the ‘Actions’ 
menu option at the top of the screen, to 
jump out into the simulator. 

By the way, SpiceNet 3.0 can print out 
your schematic directly to either 
Epson/IBM compatible 9-pin or 24-pin 
dot matrix printers, or HP LaserJet com¬ 
patible lasers. In the latter case you can 
choose either 75, 150 or 300dpi resolu¬ 
tion, with printout speed increasing 
noticeably with increased resolution. The 
program will also generate output in a 
range of graphics file formats, to allow 
porting into other packages: it supports 
TIFF, PIC, EPS (encapsulated Postscript), 
PCL, HPGL, DMPL and PRN formats. 
Surprisingly, in view of its support for 
EPS, you don’t seem to be able to print 
directly to a Postscript printer — I 
would have thought this would now be 
easy to do. 

In operation, I’ve found the new Spice- 
Net 3.0 generally very friendly and intui¬ 


tive. There are a few minor areas where it 
isn’t so, particularly in the Parts Label 
dialog box: the ‘Delete’ key produces 
some rather strange results, while clicking 
on the ‘right’ and ‘left’ arrow buttons 
causes the edit field to cycle through the 
device parameter fields in a different 
order to the way they occur in the actual 
SPICE line — with the Comment field 
interposed between the last node number 
and the Value/Name field. Similarly when 
you add a test point, the resulting .PRINT 
statement is added automatically to the 
input file, but for some reason doesn’t ac¬ 
tually appear in either the Parts Label 
dialog or when you call up the Edit Con¬ 
trols dialog... 

On the whole, though, the new Spice- 
Net 3.0 is a very significant improvement 
over the original, and really lets you draw 
your circuit’s schematic and prepare the 
corresponding SPICE input file both 
quickly and easily. If the people at In- 
tusoft fix those little nigglies noted above, 
you couldn’t wish for a more efficient 
way of preparing circuits for simulation 
by IsSpice or any other truly SPICE-com- 
patible simulator. 

Incidentally, the version of SpiceNet 3.0 
I first received turned out to have a minor 
bug in the video driver area: when you 
opened the Parts Label dialog box and 
went to place the label on the schematic, 
it seemed to get ‘lost’ and also left part of 
the dialog box behind when you returned 
to the schematic. However this was fixed 
in the latest modified version, which car¬ 
ries the number 3.02D12. 

SpiceMod 2.1 

When I wrote the October 1991 article, 
Intusoft’s SpiceMod device modelling 
‘spreadsheet’ program could help you 
produce models for many kinds of diodes, 
bipolar transistors or ‘BJTs’, power BJTs, 
Darlington transistors, JFETs, MOSFETs, 
and two different levels of power MOS- 
FET. Since then version 2.1 of the pro¬ 
gram has been released, with an extended 
range of device modelling facilities plus 
an enhanced on-line help facility. 

SpiceMod 2.1 now lets you produce 
models for zener diodes, quite separately 
from other signal and rectifier diodes. It 
also provides modelling for two addition¬ 
al subcircuit devices: SCRs (both low and 
high power, GTO’s and sensitive gate 
types), and IGBTs (insulated-gate bipolar 
junction power transistors). 

As before, the new SpiceMod works 
rather like a familiar spreadsheet pro¬ 
gram. You are provided with a range of 
cells, into which you enter a device’s be¬ 
haviour parameters from the 
manufacturer’s data. As you do so, the 
program calculates the corresponding 



As well as being much faster than earlier versions, the new IsSpice 3 simulator 
also provides plots of your chosen variables while the simulation is being 
performed. This allows you to abort If things are not going as you f d expected... 
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parameters in the SPICE model. With the 
simpler devices like diodes, BJTs, JFETs 
and MOSFETs, the SPICE model is 
visible at the bottom of the entry screen, 
and you can see the parameters chang¬ 
ing as you key in the data; with the 
more complex devices the model isn’t 
directly visible, but can be viewed at 
any point on an alternative screen, by 
pressing the F2 key. 

With all of the devices, the new Spice- 
Mod still offers the very nice ‘expert 
system’ feature of the original version — 
whereby it can make an intelligent es¬ 
timate regarding many of the device 
model parameters, if data on some aspects 
of its behaviour is not available from the 
manufacturer’s data (which is often the 
case). There’s a certain ‘minimum data 
requirement’ for each device, of course, 
but provided that you can provide this 
data at least, SpiceMod can generate a 
SPICE model with reasonably realistic 
DC, AC and transient behaviour. If you 
can find and supply even more of the 
device’s data, the model will be that much 
more accurate. 

For example with zeners, the minimum 
data requirement is zener voltage and 
power rating. SpiceMod can make 
reasonable estimates of everything else it 
needs for the SPICE model from these, if 
it has to. Similarly for a BJT the mini¬ 
mum data requirement is maximum Vceo 
and maximum Ic. 

When you have created a device model, 
it can be saved either as a separate file or 
appended to a library of other created 
models in SpiceMod 's working directory. 
The model or library file can also be 
retrieved separately, for viewing and/or 
editing (it’s a standard ASCII text file). 

Needless to say SpiceMod 2.1 with its 
expanded device modelling repertoire and 
enhanced help facilities is rather more 
useful than its predecessor. However in 
terms of the user interface, it’s still a little 
primitive compared to the rest of the Is¬ 
Spice package. Unlike the other programs 
it doesn’t respond to the mouse at aJl, but 
is purely keyboard driven. This is a little 
surprising, because even the ICAPS shell 
(which is the only other part not as yet 
provided with a graphical GUI) responds 
to the mouse for basic menu selection. 

There’s also still quite a rigmarole in¬ 
volved in copying models you’ve created 
with SpiceMod over into the working 
directory used by the other programs in 
the package for their models and libraries, 
and then linking them to the appropriate 
schematic symbols so you can call them 
up in the usual way via SpiceNet. As well 
as copying them over to the working 
directory, you have to run various utilities 
to update SpiceNet 's model indexing files. 


To my way of thinking there’s still 
something missing from SpiceMod 2.1, 
too: ideally you’d be able to display and 
print out plots of the performance of the 
resulting SPICE model, to check its ac¬ 
curacy against the actual performance. 
This facility is provided by its equivalent 
program in the PSPICE package, for ex¬ 
ample {PARTS EXE). 

At present you still have to do this kind 
of testing yourself, after porting the model 
over into the rest of the package. This in¬ 
volves preparing a suitable test circuit 
using SpiceNet, with the necessary test 
points; running it through the simulator; 
and then plotting out the results using 
IntuScope. 1 suppose I’m getting a bit 
spoilt and greedy, but it would be nice if 
SpiceMod had this kind of facility built 
in, in pre-digested form for each main 
device category... 

I don’t think this would necessarily jack 
up the price of SpiceMod all that much, 
because I suspect it could simply enter 
your new model into an appropriate ‘pre¬ 
cooked’ test circuit file, and then call the 
simulator and IntuScope via a batch file, 
which ultimately returned you back to 
SpiceMod itself. Hopefully the people 
at Intusoft might be able to look into 
this, and if it’s feasible provide it on the 
next upgrade. 

Otherwise, and despite the above 
criticism, SpiceMod 2.1 is a definite im¬ 
provement on its predecessor and quite 
a friendly tool for making your own 
models for additional devices. If In¬ 
tusoft can improve the points I’ve 
noted, it will then be excellent. 

Mind you, it’d be nice if Intusoft also 
gave it the facility to let you quickly cre¬ 


ate voltage sources for ‘special’ testing 
signals (like a composite video signal, or 
a carrier with AM or FM). Then we’d 
really be able to use it for more real-world 
simulation jobs... 

IsSpice 3 

And now we turn to the Intusoft 
upgrade which is probably the most sig¬ 
nificant of them all: the release, late last 
year of IsSpice 3, the new simulation en¬ 
gine itself. 

Virtually all previous SPICE 
simulators from both Intusoft and the 
other commercial vendors have been 
based on SPICE 2G.6, the ‘Mark 2’ 
mainframe version of the original 
simulator developed at the Berkeley 
campus of the University of California 
about 20 years ago. Like Intusoft, most of 
the commercial vendors have put their ef¬ 
forts into providing this basic simulating 
engine with a more friendly user interface 
(which it certainly needed). 

However with IsSpice 3, Intusoft has 
produced the first commercial simulator 
based completely on the fully current 
‘Mark 3’ Berkeley version, SPICE 3E.2. 
In fact they’ve gone further, correcting 
some of the known bugs in SPICE 3E.2 
and adding various enhancements — in¬ 
cluding full syntax compatibility with the 
earlier SPICE 2G.6, so that files prepared 
for earlier engines will run without 
problems. This includes a built-in trans¬ 
lator for the ‘dependant source polyno¬ 
mial syntax’ used by 2G.6, converting it 
automatically into the ‘B element’ non¬ 
linear dependant source format recog¬ 
nised by 3E.2. 

Perhaps the most obvious enhance- 
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ftl1 Parameters 

C~to~£ Saturation Voltage, UCE(on) 

a 

2.788 V. 

BC, BS 

at Current, lC<on) 

a 

48.888 0. 


and Bias, MGE(on) 

a 

15.808 M. 


Cate Threshold Voltage, UCE(th) 

a 

5.288 M. 

MfO 

Forward Transconductance, gfe 

a 

14.800 S. 

XP 

at Current, IC 

a 

28.088 ft. 


Output Conductance, goe 

a 

88.26? Mwohs 

LAMBDA, ETA 

Capacitance Test Voltage, MCE 

a 

38.088 M. 

(above MCT) 

Input Capacitance, Cies 

a 

1429.638 pF, 

COE 

Output capacitance, Coes 

a 

194.438 pF. 

CBD (CJO In DO) 

Beverse Transfer Capacitance, Cres 

a 

7.827 pF, 

CCD (CJO in DB) 

Capacitance Transition Voltage, MCT 

a 

19.880 M. 

ELM offset 

Capacitance Shift at MCT, (C1/C2) 

a 

14.880 

DLM multiplier 

Bise Tine, tr 

a 

8.021 us. 

TF 

Turn-Off Belay Time, td(off) 

a 

8.188 us. 

TB 

Current Step at Turn-Of, (12/11) 

a 

8.836 

BF 

: 2 sa tutriki 




A sample of one of the new modelling screens provided by lntusoft f s device 
modelling spreadsheet program , SpiceMod 2.1. As you can see , this screen is the 
one for modelling an IGBT or insulated-gate bipolar power transistor. 
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Intusoft’s IsSpice 

ment, though, is that IsSpice 3 is the first 
SPICE simulator able to display 
nominated plots and waveforms on the 
screen of the PC, as the simulation is run¬ 
ning. As well as making it much more 
‘communicative’ than the earlier versions 
(which have generally provided only a 
largely blank screen, with small status 
messages that were often almost un¬ 
readable, because they changed so rapid¬ 
ly), this also allows you to monitor the 
simulation run and if necessary abort it if 
things have become ‘stuck’ — or you can 
see that your hoped-for result isn’t going 
to happen, and there’s no point in waiting 
for the normal end of the run. 

You might think that this real-time plot¬ 
ting facility would slow down the actual 
simulation to an unacceptable extent — 
after all, a simulator involves the CPU in 
an enormous amount of number-crunch¬ 
ing already, without having to draw pretty 
pictures along the way. However Intusoft 
says that in fact there has been a reduction 
in simulation speed by only 5%, due to 
the way that IsSpice 3 stores its nodal data 
and the way they’ve optimised the 
graphics routines. 

In any case the new simulator runs con¬ 
siderably faster than all previous versions, 
thanks to having been developed using a 
32-bit C/C++ compiler and a new DOS 
extender. By the way this means that the 
DOS version only runs on 386/486 PCs, 
but there’s also a version for the Macin¬ 
tosh (including Quadra models) and the 
NEC 98 series. The DOS version is com¬ 
patible with DOS 3.3 and later versions, 
Windows 3.1 (Himem compatible) and 
can run in OS/2’s DOS window. A Win- 
dows-NT version will be released shortly. 

Other important features of the new Is¬ 
Spice 3 include the ability to perform AC, 
DC, transient, noise, distortion, Fourier, 
pole-zero, temperature, sensitivity and 
mixed-mode analyses on virtually any 
circuit operating from DC through into 
the microwave region; the ability to set a 
different temperature for a particular 
component (2G.6 only allowed global 
temperature changes); built-in Boolean 
logic expressions for digital logic simula¬ 
tion (with new .OPTIONS parameters for 
global control of logic levels); new analog 
behavioural modelling features (including 
in-line equations using algebraic, trig or 
transcendental operators, node voltages 
and voltage source currents, and an IF- 
THEN-ELSE function); user-adjustable 
memory allocation and control; improved 
convergence properties (with the addition 
of Gmin/source stepping algorithms); and 
many additional built-in device models, 
including three MOSFETs (BSIM 1 and 


2, Level 6), MESFET (based on the Statz 
model), lossy transmission lines (includ¬ 
ing RC, LC, RG and RLC), distributed 
lumped RC transmission line, and voltage 
and current controlled switches. 

In short, Intusoft’s VP Charles 
Hymowitz has a lot of justification when 
he claims that “IsSpice 3 is a quantum 
leap over SPICE 2G versions. It truly 
makes the latest state of the art simulation 
capabilities affordable and accessible, for 
every engineer”. 

Intusoft very kindly sent me a sample 
copy of the new engine, allowing me to 
try it out for myself. The machine I have 
been using for all simulation work during 
the last 18 months or so is based on a 
standard 486DX running at 33MHz, with 
a total of 8MB of RAM and a fast 220MB 
hard disk, and this was the one I used for 
the comparison with the earlier engines. 

Many of the circuits I’ve simulated to 
date have been relatively simple, main¬ 
ly involving AC analyses of fairly 
modest amplifier or filter stages. Be¬ 
cause these simulations have generally 
run quite fast on the 486 even with 
Intusoft’s original IsSpice 1.41 y I’ve ac¬ 
tually been using until IsSpice 3 arrived 
— there hadn’t seemed much reason to 
upgrade to the faster IsSpice/286 or Is- 
Spicel386 versions. 

Inevitably this meant that IsSpice 3 
would be a big step forward, in speed 
alone, compared to the version I’d been 
using. It also meant that to make the com¬ 
parison meaningful, I had to try simulat¬ 
ing a rather more complex circuit — one 
that would take at least IsSpice 1.41 a sig¬ 
nificant time to run, on my 486. 

After a few trials, I ended up using the 
basic metering amplifier circuit of Rob 


Evans’ new Noise and Distortion Meter, 
as published in the May and June issues, 
and using a transient analysis which 
plotted the meter current against an in¬ 
stantaneous AC input voltage of 50Hz. It 
turned out that this took a total of 73 
seconds to simulate with IsSpice 1.41 — 
not counting pre-simulation processing 
by PreSpice , but including the time to 
load the simulator itself into memory. 

When I installed IsSpice 3 (of which 
more soon!) and tried this instead, the 
same simulation took a total of 13 
seconds — again including program load¬ 
ing time, but not pre-simulation process¬ 
ing. This corresponds to a speedup of 5.6 
times, which is particularly impressive 
considering that the new engine gives you 
real-time plotting as well... 

Actually if you subtract the program 
loading time as well, the speedup is even 
more impressive — and in many ways 
more accurate, since the time to load any 
program is more a function of your hard 
disk, than of the program itself. Since the 
time to load either program was around 
four and six seconds respectively (IsSpice 
3 is about twice the size), this means that 
the true simulation time for the test circuit 
was about 69 seconds for IsSpice 1.41 and 
seven seconds for IsSpice 3 — giving a 
speedup factor of about 9.8 times! 

I’ve tried out IsSpice 3 on a few other 
circuits since then, and the degree of im¬ 
provement seems to be generally of this 
order. So Intusoft does indeed seem to 
have achieved a dramatic step forward 
with IsSpice 3 ; as well as offer many im¬ 
portant new features compared with the 
earlier SPICE 2G.6 versions, it’s also 
much faster... 

Incidentally when they discovered that 



This is the circuit we used to check the speed performance of the new IsSpice 3 
simulating engine compared with its predecessors, using a transient simulation . 
IPs basically the metering section of our new Noise and Distortion Meter . 
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I had still been using IsSpice 1.41 before 
trying out the new engine, Intusoft sug¬ 
gested that before installing IsSpice 3 I 
should at least try out the intermediate 
IsSpice/386 version, for a further com¬ 
parison. To help me do this they ar¬ 
ranged for me to get a sample copy of 
IsSpice/386 from local distributor Peter 
Stein, of ME Technologies. Which was 
very nice, of course — except that when 
I tried installing it, there were complica¬ 
tions which caused further delays. This 
leads me into the final phase of this 
review, dealing with my remaining 
gripes about the current Intusoft pack¬ 
age as a whole. 

Weak areas 

Now don’t get me wrong. On the 
whole, after using the various upgraded 
elements of the IsSpice package for 
periods ranging from a year down to a 
month or two, I am tremendously im¬ 
pressed with Intusoft’s achievements. 
Despite the criticisms alread noted, and 
even those I’m about to make, the com¬ 
plete package is much easier to use than 
previous versions and is now an extreme¬ 
ly powerful circuit design tool. 

In fact this achievement is almost mind 
boggling when you consider the simula¬ 
tion horsepower that this package 
provides, on a standard PC and for the 
very reasonably price involved (see later). 
Only a few years ago you would have 
needed megabucks and a very large and 
fast mainframe computer to achieve any¬ 
thing like this order of performance. 

Nor can I fault the kind of support 
that is provided for the package, by both 
Intusoft in the USA and its local dis¬ 
tributor Peter Stein. Every time I’ve 
struck a problem, they’ve gone out of 
their way to help. 

But there are still a number of irritating 
aspects of the package, minor in themsel¬ 
ves but nonetheless capable of causing in¬ 
credible frustration when you’re using it 

Many of these hassles are associated 
with the SETUP program used to install 
both the suite of programs as a whole (if 
you buy it as one of the integrated 
ICAP/X packages), or the individual 
programs and upgrades. 

Strictly I should say ‘SETUP 
programs’, plural, because there have 
been a number of versions of this released 
along the way, and many of these seem to 
be sufficiently different that they can be 
incompatible with some versions of the 
main package programs... 

Compounding the hassles caused by 
different versions of SETUP is the fact 
that Intusoft has also used no less than 
three different hard disk directory con¬ 
figurations along the way, and currently 


seems to have arranged SETUP to favour 
a ‘default installation’ that is significantly 
messier and more arcane than the 
nominated ‘alternate installation* — 
which uses a neat ‘Append /X’ line in the 
main batch file calling the ICAPS shell, 
rather than a whopping great set of addi¬ 
tions to the PATH line in your 
AUTOEXEC.BAT file. The ‘alternate’ 
setup also avoids the need for an ISLIB 
environment variable in the AUTO¬ 
EXEC.BAT file, so it’s a mystery why In¬ 
tusoft hasn’t made it the default one. 

It turned out to be this aspect that 
caused many of my own hassles and 
delays, in trying to install first IsSpice!386 
and then IsSpice 3. I had originally 
elected to use the simpler ‘alternate’ con¬ 
figuration, but then during the installation 
of the engine upgrades (which was some 
months later) I didn’t notice that SETUP 
was not only installing the new engine, 
but also automatically replacing both the 
ICAPS shell and its calling batch file — 
the new version of which was set up for 
the ‘default’ configuration... 

As a result, when I tried to run every¬ 
thing after installing the new engine, 
ICAPS suddenly couldn’t find any of the 
other programs in the package! It was 
only when this happened with IsSpice 3 
as well as IsSpice/386, that I finally 
worked out what was happening. 

There are actually quite a few other lit¬ 
tle hassles, of the same type. For some 
reason, after installing PreSpice you have 
to open up the batch files used to call the 
IsEd editor (either before or after simula¬ 
tion), and modify these files by adding 
PATH statements to the end of their first 
lines. I can’t for the life of me understand 
why these couldn’t have been done by In¬ 
tusoft beforehand, to save us the trouble... 

Similarly after you install the optional 
op-amp or RF device model libraries 
(which use a different INSTALL program 
of their own), you have to fire up manual¬ 
ly a utility called SINDEX.EXE , which 
updates the index and symbol files used 
by SpiceNet to find the new models when 
you want them. Again it should surely 
have been possible for Intusoft to have 
this utility called automatically at the end 
of their INSTALL program, to save the 
user having to do it manually. 

In short, then, the overall IsSpice pack¬ 
age still seems to have quite a few silly 
little ‘rough edges’ — which are all the 
more irritating (even infuriating at times) 
simply because the main programs in the 
package are so dam GOOD! 

I know it’s easy to criticise, and Charles 
Hymowitz and his team have without a 
doubt already achieved great things with 
this package. But at present I’m afraid it is 
weak in the area of ease of installation 


and upgrading in particular, and in this 
respect doesn’t compare with a modem 
package like say Microsoft’s Windows 
3.1 . If the Intusoft team can just put a little 
more effort into bringing this aspect of the 
package up to the same level as the rest, 
they’ll make it truly outstanding. 

(By the way, I did finally get Is¬ 
Spice/386 going, after discovering the 
hard way another hassle: unlike either Is¬ 
Spice 1.41 or the new IsSpice 3 , it won’t 
run if your system is using the 
HIMEM.SYS upper memory manager. 
Once I temporarily disabled 
HIMEM.SYS, it ran fine — and clocked 
up a simulation time of 16 seconds for the 
test circuit That’s 4.3 times faster than 
IsSpice 1.41 , and only a little under half 
the speed of IsSpice 3 — although when 
you’ve used the latter, you’d never want 
to use its predecessors!) 

The bottom line 

What does all of this upgraded 
simulator horsepower cost? The prices 
are surprisingly reasonable, and are cer¬ 
tainly lower than any competing 
products. Purchased separately, the new 
PreSpice 3.0 program costs $458.00; 
SpiceNet 3.0 costs $741.00; SpiceMod 
2.1 costs $416.00; IntuScope 3.11 costs 
$541.00; and the new IsSpice 3 engine 
costs $1158.00. However upgrades from 
earlier versions of all of these packages 
are available at significantly lower 
prices, and the programs also work out 
considerably cheaper if you buy them in 
complete packages. 

For example the top of the line ICAP/4 
package, which comprises SpiceNet 3.0 , 
PreSpice 3.0 and IntuScope 3.11 together 
with IsSpice 3, costs only $2625 — a 
saving of $273 over their prices when 
purchased separately, and around one 
quarter of the cost of any comparable PC- 
based SPICE simulating package. If pur¬ 
chased with a package like ICAP/4, the 
SpiceMod 2.1 program is also discounted 
to $333.00. The optional model libraries 
are also very reasonably priced, at $159 
for the Deluxe Op Amp Models library 
(875 models) and $165 for the RF 
Devices library. 

The prices for Macintosh versions of 
the programs are quite comparable with 
the PC versions, and again very 
reasonable for this kind of software. 

Further information on any of the In¬ 
tusoft packages is available from Peter 
Stein of ME Technologies, PO Box 50, 
Dyers Crossing 2429; phone (065) 
50 2254; fax (065) 50 2341. My grateful 
thanks to Peter Stein, and both Charles 
Hymowitz and Matthew Archambault of 
Intusoft, for their help in the preparation 
of this review. ❖ 
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Special feature: 

Data Acquisition and 
Computer Control products 


Data acquisition 
analysis software 

HEM Data Corporation has released its 
‘Snap-Master for Windows’. Snap-Master 
is a new generation of data acquisition and 
analysis software for engineers and scien¬ 
tists, designed to take full advantage of the 
power of Microsoft Windows. 

With your analog or digital I/O 
hardware and Snap-Master software, your 
PC/AT-compatible computer becomes a 
data acquisition system, digital storage 
oscilloscope, strip chart recorder, con¬ 
troller, frequency spectrum or wave¬ 
form analyser. 

It is organised in three modules: data 
acquisition, general analysis, and frequen¬ 
cy analysis. Each operates as a stand 
alone package, or together for integrated 
data acquisition and analysis. 


The Data Acquisition module integrates 
data acquisition, high speed data stream¬ 
ing to disk, near real-time plotting, 
storage and data retrieval. The software 
will operate to the maximum speed of 
your A/D hardware. It will acquire and 
stream data to disk from multiple input 
sources simultaneously, pace acquisition 
with an internal or external clock, and 
synchronise the start of data sampling 
with a trigger. 

The General Analysis module provides 
time domain analysis, display, storage and 
retrieval. Analysis can either be during 
testing or post acquisition. The software 
will allow you to construct simple or 
complex equations, and combine and ana¬ 
lyse data taken at different sample rates. 

The Frequency Analysis module con¬ 
verts time domain data to the frequency 
domain for analysis, display, storage and 


retrieval. It allows for FFT, power 
spectrum, coherence and transfer function 
calculations; phase and magnitude cal¬ 
culations and digital filtering using both 
FIR (finite impulse response) and DR (in¬ 
finite impulse response) techniques. 

For further information circle 201 on 
the reader service coupon or contact In¬ 
terworld Electronics & Computer In¬ 
dustries, 1G Eskay Road, Oakleigh South 
3167; phone (03) 563 7066, fax 563 7337. 

Low cost digital I/O cards 

Analogic has introduced four new high 
performance, low cost, 24,48,72 and 96 
bit programmable digital I/O cards for 
discrete monitoring and control applica¬ 
tions. Channels may be programmed as 
input or output, or as a combination of 
both. The signals are TTL/DTL/CMOS- 
compatible and power up in the zero state. 



Affordable, Laboratory Instruments 


■ 




* * 


PS303D 

DUAL OUTPUT SUPPLY. 
SERIES OR PARALLEL. 

30 volts to 3 amps/ch. 
Quad Metering. 

Ripple 0.5mV RMS. 


It®?—— 

# # 


PS2243 

MINI BENCH SUPPLY. 

0 to 12 & 12 to 24 volts, with 
switch @ 3 amps 
Meter Shows I & V. 

Rippie 2.5mV RMS. 



$375 

PS305D 

30 volts to 5 amps/ct 

$425 


+ TAX 


+ TAX 


$170 

PS2245 

As Above @ 5 amps 

$210 


+ TAX 


PS 8112 

SINGLE POWER SUPPLY 

60 Volts to 5 Amps 
Load Regulation ^ .01% 
Ripple ^ 1 mV. 

Recovery time 100ns Typ. 


$425 


+ TAX 


+ TAX 


f : .f 

• rl — 1 « 


SUPER 

SPECIAL 




4 J 




HP 652 A TEST OSCILLATOR 

• 10 Hz to 10 MHz 

• Output 3v @ 50 O or 600 Q 

• 10 Step Attenuator 

• Normal or Expanded Scales 


$395 



TOP DEAL 


$425 


HP 606 B SIGNAL GENERATOR 

• 500 kHz ^65 MHz 

• 0.1 MV to 3V @ 500 

• Precision Output Attenuator 

• Optional External Syncroniser 


“ 

PS 8203 

DIGITAL POWER SUPPLY 
(DUAL OUTPUT) 

• Output Voltage 0- to 30V with Fine 
Adjuster; Output current; 0 to 5A 

• Load Regulation 0.02% + 3mv; 

• Line Regulation 0.02 + 3mv • Noise 
and ripple • Protection Over Load and 
Short circuit; (Indication 3V* Digit LED 
Meter X 4) • Accuracy ± 0.05% — 2 
Digit; 


$550 


+ TAX 


ON SPECIAL THIS MONTH 



HP 3400A VOLTMETER 

• 10 Hz to 10 MHz 

• 1 mV to 300V 

• True R.M.S. Reading 

• Output Connector 

BUY WHILE 
WE GOT ’EM’ 

$265 
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The circuitry is housed on a three quarter length PC board, 
making them a perfect solution for discrete monitoring and con¬ 
trol when using PC/XT/AT and compatibles. The board is 
designed to provide a versatile, yet cost effective solution to 
most discrete monitoring and control applications. 

Known as the ‘PDIO series’, they provide the user with 24 to 
96 bits of digital I/O in 24-bit dincrements, in the form of a 
single 82C55A. Each digital output is updated by programmable 
I/O. On power up, digital outputs come up in the zero state, a 
feature not found on most digital I/O cards of this type. 

For further information circle 202 on the reader service 
coupon or contact Kenelec, 48 Henderson Road, Clayton 3168; 
phone (03) 560 1011, fax 560 1804. 

Multi-function DA & C card for PCs 

The PCL-711S provides the four most common data acquisi¬ 
tion functions on one full size PC board: A/D and D/A conver¬ 
sion, digital input, and digital output. It offers eight 12-bit analog 
inputs, one 12-bit analog output, 16 digital inputs, and 16 digital 
ouputs. 

The card uses a 12-bit successive approximation A/D chip, 
that is triggered from software or an onboard pacer. Input ranges 
are programmable from 0.3125V to 5V. Data transfer proceeds 
from program control or interrupts. It has a single 12-bit double- 
buffered analog output which produces voltages from 0 to 5V or 
0 to 10V, with a settling time of 30ms. 

The board also provides a 20-point screw-terminal board and 
a flat capable to make analog input wiring easier. Resistors, 
capacitors, and other passive components can be mounted on it 
to create filters, attenuators, or other signal-conditioning circuits. 

For further information circle 220 on the reader service 
coupon or contact Priority Electronics, 5/23 Melrose Street, 
Sandringham 3191; phone (03) 521 0266. ❖ 
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IN ANYONE’S LANGUAGE' 
PROCON TECHNOLOGY 
LETS YOU TAKE CONTROL! 


We manufacture a wide range of low-cost digital I/O boards. Each 
board features: 8 opto-isolated inputs (12/24/48V AC or DC), 8 
relay outputs (switching up to 10 Amps at 250VAC), LEDs indi¬ 
cate I/O status and IBM-PC software is included. An industrial 
version with plug-in relays is also available. 

The system features: External mounting (up to 30 metres from 
computer) operating through any IBM-PC bi-directional printer 
port and capable of expanding to 240 I/O. 

Applications: Home or business security systems, process 
monitoring and control, laboratory automation, quality control 
testing, robot control and energy management. 


PKOCONtechnoloqu f&Sk 

mbtmum shim ware caotiw 

Box 655, Mt. Waverley, VIC. 3149. TEL: (03) 807 5660 

FAX: (03)807 8220 

* Yes! High-speed drivers are available for GWBASIC, QuickBASIC, TurboBASIC, QuickC, 
TurboC and TurboPascal. Our Tile I/O driver also allows many other programs and languages 
to be used. E.g. DBASE, Clipper, COBOL, FORTRAN, MODUIA-2 etc. Visual BASIC 


SAMPO 


20 MHz DUAL TRACE DUAL 
TRIGGER DIGITAL STORAGE 
OSCILLOSCOPE 

SSI-2325 


60 MHz DUAL TRACE DUAL 
TIMEBASE OSCILLOSCOPE 

SSI-2360 


THE NAME THAT MEANS QUALITY 

Frequency Counter 

1000 MHz HIGH 
RESOLUTION 

MICROPROCESSOR DESIGN 

CN 3165 


; 




FEATURES: 

• Anolog and digital in one. 

• Maximum Sampling Rate 
TOMs/sec 

• Equivalent Sampling BW 
20MHz. 

• Dual trace, dual trigger, X-Y 
OP 

» High sensitivity 1 mV/div. 


71 : .:.. .~ % * 

- * 11 ♦ # ~ 

* 

m *| «*»» * ^ m 

% % I ^ 

TVT^TJ i. ♦ * l m 

FEATURES: 

• 60 MHz dual trace, dual 
trigger. 

• Vertical sensitivity 1 mV/div. 

• Maximum sweep rate 5ns/div. 

• Built-in component tester. 

• With delay sweep, single 
sweep. 

• 2 x High Quality Probes. 


a 

' i*36i5 


FEATURES: 

• 8 digits RED LED display 

• Gate time continuously 
variable 

• At least 7 digits/second 
readout 

• Uses reciprocal technique for 
low frequency resolution 


Function Generator 
2MHz VCF, PULSE, SWEEP 
FG 607 




FEATURES: 

• Sine, Triangle, Square, Ramp 

• Output 20Vpp 

• TTL or CMOS 

• lOmSec-IOsec. 




• 2 x High Quality Probes 

$1050 


+ TAX 


$1050 $285 .x $230 

The full range of SAMPO and Lodestar Test & Measurement Equipment is availa ble through 

All Prices Exclusive of Sales Tax MACSERVICE 


+ TAX 


Government and Education 
Prices Available 


SPECIALISTS IN NEW AND USED SCIENTIFIC EQUIPMENT 

26 Fulton Street, Oakleigh South, Vic. 3167. Ph: (03) 562 9500 Fax (03) 562 9615 

CALL OR FAX US NOW 
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NEW PRODUCTS 


500MHz DSO’s have colour displays 

Tektronix Australia has announced the addition of two more 
digital oscilloscopes to its popular TDS series. The new TDS 
544A and TDS 644A scopes include a colour monitor and ex¬ 
tended capabilities, which greatly enhance the scopes’ graphical 
user interface (GUI), acquisition process, triggering selection and 
analysis power. 

The new feature set includes a Tektronix proprietary NuColor 
full colour shutter monitor, a 1.44MB floppy disk drives that ex¬ 
tends embedded mass storage, a video trigger option with HDTV 
triggering, segmented memory, FFT averaging and expanded 
template testing to include math waveforms. The enhanced fea¬ 
tures are ideal for advanced research and design applications. 

The new TDS 544A/644A scopies provide 500MHz real-time 
bandwidth, four channel input, as well as all the acquisition and 
advanced triggering modes and GUI found in the TDS 540/640 
scopes. Like the TDS 540, the TDS 544A offers lGS/s maximum 
sample rate, and an optional record length of 50,000 points-per- 
channel (15,000 points standard). The TDS 644A has the same 
four-channel, 2GS/s sample rate found in the TDS 640. 

The colour display improves productivity by simplifying the 
recognition of waveforms on cluttered displays, and provides 
colour grading for distinguishing jitter metastability. It uses a 
proprietary liquid crystal shutter system attached to the front on a 


Protel for DOS Design System 

• Protel’s popular DOS packages — 
Protel Schematic and Protel Autotrax 
now combined in a single package 

• Easy to learn; menu driven system 

• Full auto placement and auto routing 
from netlist 

• Proven, professional system, used by 
thousands of satisfied customers 

• NOT copy protected — no dongle 

• Great value for money - was $2390... 

Now only $995 

Protel Technology 
GPO Box 204 
Hobart TAS 7001 

008 030 949 


J 

Protel 


Technology 


monochrome CRT. The NuColor display provides colour purity, 
convergence and reliability far exceeding traditional shadow 
mask capabilities. 

For further information circle 270 on the reader service coupon 
or contact Tektronix Australia, 80 Waterloo Road, North Ryde 
2113; phone (02) 888 7066, fax 888 0125. 

Micro relay 

Omron has released its G6N micro relay. This DPDT 
relay is only 11 x 15mm in size, and has a contact rating of 
2A, with a dielectric withstanding voltage of 1500V AC between 
coil and contact. For further information circle 242 on the reader 
service coupon or contact ACD, PO Box 139, Bayswater 3153; 
phone (03) 762 7644, fax 762 5446. 

Fast working radio test set 

Marconi Instruments’ new high performance radio communica¬ 
tions test set has been readily accepted by the Australian market 
with a significant number of orders from OTC, Telecom and the 
NSW Police. 

The new model 2965 offers superior performance by incor¬ 
porating AF and RF signal generators, modulation analyser, 
audio power meter and distortion analyser, audio and RF 
spectrum analyers, RF frequency and power meters and a 
full feature DVM. 

One of the attractive features of the new 2965 is its measure¬ 
ment speed. For a comprehensive set of radio tests, it boasts a test 
routine time of only 27 seconds. This has been achieved thanks to 
an advanced multi-processing architecture incorporating eight in¬ 
dependent microprocessors. With the advent of digital radio com¬ 
munications such as GSM, the 2965 has been specifically 
designed with a low cost upgrade path available. 

For further information circle 245 on the reader service coupon 
or contact Marconi Instruments, 38 South Street, Rydalmere 
2116; phone (02) 638 0800, fax 638 3131. 

Low loss ferrites 

Siemens Matsushita Components has developed three new and 
more powerful ferrite materials for transformers that are used 
primarily in switched-mode power supply units. 

The outstanding property of the new N97 ferrite is its low core 
power loss which, at a figure of 70mW/g under typical operating 
conditions (100kHz, 200mT, 100°C), is approximately 18% less 
than comparable materials. 

The ferrite N62 has a high saturation inductance of 510mT (at 
2kHz, 1200A/m, 20°C). It gives better DC biasing compared with 
the previous material; not until current intensity reaches values 
10% higher does a 20% loss of inductance occur. The new 
material has an initial permeability of 1900 and is suitable for fre¬ 
quencies up to 300kHz. 

Ferrite material N59 has been developed specifically for high 
frequencies up to 1MHz. Under conditions of 1MHz, 50mT 
and 100°C, it exhibits a low core power loss of only 
110m W/g. Saturation occurs at 480mT (20°C) and the initial per¬ 
meability is 900. 

For further information circle 243 on the reader service coupon 
or contact Siemens Electronics Components, 544 Church Street, 
Richmond 3121; phone (03) 420 7716. ❖ 
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IP YOU’RE 


LOOKING- FOR 


/WORE THAN 


A. TRADE. YOU’RE 


THE PERSON' 

W E ’ R E 

S E A R O IT IN' G- FOR. 




The Navy needs more than just bright 
people who want to learn a trade. 

After all, a technician in today’s Navy 
is responsible for some of the most 
advanced technology in the world. From a 
ship’s communication systems to its radar 
systems. From its navigation equipment to 
missile firing systems, the emphasis is all 
on high technology. 

That’s why we’re after people who are 
self-motivated, who can meet a physical 
challenge, who enjoy being part of a team 
and also like working with their hands. 

Of course, it goes without saying 


that the Navy trains its technicians to an 
extremely high standard. And even 


A BETTER START TO YOUR CAREER. 


YES! I want to know more about how to get a [ 
great start to my career in the Navy. 

Mr/Mrs/Ms/Miss:_! 

FIRST NAME(S) | 

LAST NAME I 

Postal Address:---| 

__ Postcode_] 

Telephone: Home (—)-| 

Other (_)_ I 

Date of birth:___■ 

Current or highest level of education achieved: 

Subjects studied: □ English O Maths 

□ General Science □ Physics 

□ Other---i 

Country of birth: --j 

Return coupon to: Reply Paid 2600, Navy Careers 1 1 

Adviser, GPO Box XYZ (in your nearest capital city). ]| 

NDL0693ZO 1 

I_I' 


expects them to undertake on-going 
technical and management training. (All 
of which can contribute to earning 
civil accreditation and a good job upon 
leaving the Service.) 

If all this sounds more like a challenge 
than a chore, then a technical career in 
the Navy can take you a long way, and 
even result in you becoming an Officer. 

And that sort of achievement is 
pretty hard to find with ordinary trade 
qualifications. So it has to be a better start 
to your career. READER INFO NO. 28 

TECHNICIAN 


NA\"V 


Or call direct to: QLD Brisbane 226 2626: Townsville 72 4566. NSW Sydney 267 2773; Parramatta 635 1511; Wollongong 28 1855; Newcastle 26 3011; 
Albury 21 8277. ACT 257 2311. VIC Melbourne 639 1444; Bendigo 41 2500; Ballarat 31 7300. Dandenong 794 5922. TAS Hobart 34 7077; Launceston 31 1005. 
SA Adelaide 237 6222. WA Perth 221 2424. Or call toll-free: NTAS (008) 00 6202; NT (008) 01 1040. NQLD (008) 01 5150. VIC (008) 13 6377. 

OTHER Outside the major metropolitan areas: (008) I I 4004. 































Silicon Valley 

NEWSLETTER 




One of the highlights of a trade show held recently in San Jose by the US 
‘multi-media’ industry was the release by Compton of what is claimed to be the 
first truly interactive multi-media encyclopedia for the Apple Macintosh. 
Featuring a new software technology called 'Virtual Workspace’, the 
encyclopedia allows users to organise the information they retrieve in the way 
that best suits their needs, on a virtual workspace up to 25 times the screen size. 
Compton has also launched the 'Compleat Beatles’film on a CD-I disc. 


Young to head 
Smart Valley project 

Six months after retiring as president of 
Hewlett-Packard, John Young has found a 
new mission, as the executive will be¬ 
come chairman of Smart Valley, one of 
five subsidiaries of the recently formed 
Joint Venture Silicon Valley consortium. 

Smart Valley was formed to coordinate 
a broad effort to link all aspects of Silicon 
Valley, including businesses, hospitals, 
government and educational institutions 
into a single optical-based high speed data 
and communications network. 

The creation of the data network was 
the focal point of Joint Venture Silicon 
Valley, which aims to revitalise Silicon 
Valley as the premier breeding ground for 
high technology industries. 

Young was chosen for the position in 
part because of his close ties to the Clin¬ 
ton Administration, in particular as a 
member of a group of business executives 
who is studying the Clinton 
Administration’s proposals on building a 
US-wide fibre optic based data ‘super 
highway’ network. 

“Implementing some demonstration 
projects in Silicon Valley may influence 
what happens at the national level and tie 
both ends together,” Young said. 

Young said his first priority is to find a 
president for Smart Valley and to start 
seeking the tens of millions of dollars in 
funds that will be necessary to implement 
the Smart Valley program. 

Lucas, SG to build 
better special effects 

If special effects in recent blockbuster 
movies like Terminator II weren’t eye- 
popping enough, future Hollywood 
productions may see an escalation of spe¬ 
cial effects — if movie mogul Geoige 
Lucas and Silicon Graphics get their way. 

Lucas announced his industrial Light & 
Magic (ILM) special effects company has 
formed a joint venture with workstations 
vendor Silicon Graphics, to develop ad¬ 
vanced hardware and software products 
that will revolutionise special effects 
creation and movie editing. 

The joint venture between Silicon 
Graphics and ILM, which has won a stun¬ 


ning nine Special Effects Oscars in 15 
years, will be called ‘JEDI’ (Joint En¬ 
vironment for Digital Imaging). It aims to 
develop technology that will allow movie 
directors to shift from the traditional 
photographic process to an all-digital 
movie production and editing process. 

In reality this means that as soon as 
a scene is shot, the images will be 
entered digitally into a computer memory 
bank from which the director can 
electronically edit the scene, eliminating 
the need to retake an entire scene when 
minor changes or improvements are 
needed or desired. 

For its part, Silicon Graphics has been 
deeply entrenched into the Hollywood 
movie scene for years. It has worked 
closely with Lucas’ special effects com¬ 
pany on the special effects for Terminator 
II and other movies. 

“My main interest is the interface be¬ 
tween human imagination and the hard 


reality of creating an image,” said Lucas 
in a rare public appreance at the an¬ 
nouncement of JEDI. 

At JEDI, engineers from both com¬ 
panies will be working with some 70 top 
of the line Silicon Graphics workstations 
and servers. They will also build a high 
speed network to link ILM’s headquarters 
near San Francisco with the company’s 
clients in Hollywood and elsewhere. 

Already an early implementation of the 
network is currently being used to send 
digital images of the upcoming movie 
Jurassic Park to director Steven Spiel¬ 
berg in Poland, where the film maker is 
currently on location for yet another film. 
Using the network, Spielberg is able to 
take part in the final edting of Jurassic 
Park , just as if he was in his production 
facility in Hollywood. 

One of the major objectives of the JEDI 
venture, Lucas explained, was to drasti¬ 
cally cut the cost of creating special ef- 
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fects. That in turn, will enable movie 
makers to incorporate far more eye-pop- 
ping gimmicks into their productions. 

Pentagon invests in 
256MB memory circuit 

The Clinton Administration has an¬ 
nounced it will allow the Pentagon to 
invest US$5 million in a chip re¬ 
search project that aims to produce 
memory chips capable of storing 256 
megabits of information. 

The project will be undertaken by Ad¬ 
vanced Technology Materials, a tiny com¬ 
pany. IBM, Texas Instruments and 
Micron Technology will also take part in 
the research. 

The federal grants will be furnished 
through the Defense Advanced Research 
Projects Agency (DARPA). In the past 
DARPA has tried to invest in various 
high-tech development programs, but 
those efforts were blocked by President 
Bush — who opposed investing in 
projects that did not serve a strictly 
military purpose. 

US chip market 
breaks more records 

The first quarter of 1993 is one Intel 
will want to remember. The company’s 
sales soared past the US$2 billion mark 
and earnings set yet another record, as 
they topped the half-billion mark for the 
second consecutive quarter. 

While Intel continues to dominate the 
microprocessor market, future quarters 
are unlikely to be as superb as this last 
period. Sales hit US$2.02 billion, up a 
whopping 63% over the $1.24 billion 
in revenues during the same quarter 
last year. Profits, meanwhile, rose a 
stunning 197% from US$184 million to 
$548 million. 

“It took us 22 years to get to US$1 bil¬ 
lion per quarter in sales, and less than 
three quarters to get to $2 billion,” said a 
jubilant president Andy Grove. 

As for the future of Intel’s financial per¬ 
formance, analyst opinions are mixed. 
One group believes Intel’s growth could 
continue virtually unabated for another 
year or more as Pentium revenues will 
be getting into gear soon. They point out 
that of the 100 million PCs sold to 
date, more than half are built around 286 
or older processors. With the growing 
popularity of power hungry software such 
as Windows 3.1, there remains a vast 
market of users that will be upgrading to 
386 or 486 machines. Still others will 
want to add 586 power to their company’s 
PC capabilities. 

On the pessimistic side, some analysts 
see problems ahead, including a slump in 


PC sales following two years of price 
wars, which may have all but exhausted 
the pool of potential new and existing PC 
buyers. They point to problems in the disk 
drive market where prices for disk drives 
are plunging and demand slumping. If PC 
makers aren’t adding to their disk drive 
inventories, it could mean the end of the 
PC sales boom has come into focus. Or¬ 
ders for Intel processors may soon see a 
similar slump. 

In addition, new competition in the 
lucrative 486 market is just around the 
comer, as AMD remains committed to 
start selling a 486 clone in June. If AMD’s 
success in the 386 market is any measure 
of what will happen to the 486 market, 
Intel stands to lose a huge chunk of the 
486 market over a relatively short period. 

TCI to offer 500 
cable channels 

If 65 channels weren’t enough, the 14 
million US-based subscribers to the Tele¬ 
communications Inc (TCI) cable 
newtwork will soon have the availability 
of more than 500 channels. 

TCI has formally announced a US$2 
billion ‘infostructure’ program to replace 
its existing network of thousands of miles 
worth of copper-based cable with optical 
cables. The conversion is expected to be 
completed by 1996. 

TCI officials said that besides vastly 
more conventional television channels, 
their optical network will allow con¬ 
sumers and businesses to gain access to a 
broad variety of new interactive channels 
to allow for electronic banking, home 
shopping, video phone calls, and access 
to digital data and entertainment libraries. 

TCI said the Infostruction will give 
people far more control over what they 
can watch and will vastly expand the 
functionality of television and computer 
appliances. Users can program their sys¬ 
tem to deliver custom tailored ‘news¬ 
papers’, covering only subjects the users 
are interested in. 

US$1 billion 686 plant 
goes to New Mexico 

In a move that came as a disappoint¬ 
ment, but not as a big suprise to much of 
Silicon Valley, Intel has chosen the small 
community of Rio Ranch outside Albu¬ 
querque, New Mexico, as the site of its 
new massive US$1 billion ‘Fab 11’ wafer 
fab facility. 

The facility could employ as many as 
1000 people when brought to full produc¬ 
tion level. The facility will produce Intel’s 
686 chip, currently under development 
under the project title ‘P6". That chip will 
contain between five and six million tran¬ 


sistors, almost double the three million 
found on the new Pentium chip. 

Among the many contenders for the 
plant was a site in Folsom, near 
Sacramento, where Intel has considerable 
production facilities. 

Intel said the New Mexico site was 
chosen for several key advantages. For 
one, another nearby Intel plant has proven 
to be its most productive facility. But 
more important. New Mexico has ap¬ 
proved a US$1 billion bond measure to 
help Intel finance the construction of the 
facility, without having to dig into its own 
coffers or find outside funding at high in¬ 
terest rates. Part of the New Mexico 
money will also be used by Intel to train 
prospective employees of the plant. 

While many had expected Intel to seek 
a site outside California, the an¬ 
nouncement was labelled as yet another 
defeat for California, which has lost al¬ 
most every major high-tech venture it has 
bid on in the past decade — including 
Sematech and the Supercollider. 

AMD to boost 
flash output 

After seeing its sales of flash memory 
chips increase 50% to US$39 million. 
Advanced Micro Devices said it is further 
boosting production of the chips and also 
said it plans to begin selling flash-based 
memory cards in the near future. 

Currently, AMD controls 18% of the 
flash memory market, making it the 
second largest flash producer after Intel 
which still controls the bulk of the flash 
market But AMD said it wants to quickly 
boost its share to 40%, which would mean 
increasing its flash sales from just US$46 
million in all of 1992 to $225 million this 
year. Dataquest has estimated that flash 
sales will double this year, from US$258 
million to just ove $500 million. By 1996 
sales could top $2.6 billion. 

Analysts said the AMD moves makes a 
lot of sense. Market share is a critical fac¬ 
tor in a rapidly expanding market AMD 
has teamed up with a Japanese partner 
(Fujitsu) to build a US$600 million Flash 
facility. It will need to maintain a sizable 
share of the flash market if it wants that 
plant to achieve a high production rate 
after it comes on line. 

In the meantime, AMD said that in 
order to boost flash production, it will 
reduce output of its less profitable 
EPROM lines to make room for more 
flash wafer output. 

The EPROM production will be shifted 
to outside contract manufacturing 
facilities. AMD will also buy some 
flash chips from Fujitsu for resale to its 
US customers. ❖ 
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Computer News 
and New Products 



Low cost 8ppm 
laser printer 

The Dataproducts LZR 855 laser 
printer targets PC users who require PCL- 
5 Page Description Language (PDL) for 
internal scalable fonts, in a low cost 
desktop personal package. The LZR 855 
is specifically designed for these users, 
but with expansion in mind for PostScript 
and network connections. 

The LZR 855 is an 8ppm printer with 
an advanced AMD 29005 RISC processor 
and 32-bit ‘triple bus’ architecture. It fea¬ 
tures 600 x 600dpi ‘marking’ engine that 
allows the printer to produce 360,000 dots 
per square inch. 

The RISC processor rasterises at 300 x 
300dpi and uses High Resolution Tech¬ 
nology (HRT) to convert this information 
to a 600dpi bitmap image. This advanced 
intelligent controller also examines the 



surrounding dots and decides the best 
spread of dots to produce super fine cur¬ 
ves, lines and grey scales. The LAZ 855 
incorporates an ultra-fine toner (eight 
microns), resulting in excellent quality at 
a low cost 


The standard configuration of the LZR 
855 is: 1MB memory, a parallel interface 
and PCL5 controller — making it ideal 
for the PC personal laser market. Stand¬ 
ard resident fonts are 14 bitmapped and 
13 outline (scalable fonts), plus provision 
for two optional font cards that support a 
wide range of HP compatible bitmapped 
and outline fonts. 

It easily upgrades to PostScript, with 
optional serik and AppleTalk connec¬ 
tions, and emulation auto-sensing. 
TCP/IP, Novel and IBM Twinax/Coax 
network connectivity are also available, 
as an option. Total memory available on 
the printer is 9MB and the PostScript op¬ 
tion adds 35 type 1 compatible fonts. 

For further information circle 169 on 
the reader service coupon or contact 
Dataproducts, 10 Rodborough Road, 
Frenchs Forest 2086; phone (02) 451 
3533, fax 975 1652. 


teletext pack for PCs 

The Microtext Adaptor consists of a hardware and software 
pack which adds direct teletext reception and decoding facilities 
to a standard IBM-compatible PC. 

The hardware side consists of a short 8-bit card which oc¬ 
cupies a single slot, and combines a TV receiver front end with a 
full teletext decoder. Receiver tuning is fully software controlled, 
and the card mounting backplate carries only a standard PAL 
antenna connector. 

As well as managing the receiver tuning (either auto scanning 
or manual) and providing channel memory facilities, the accom¬ 
panying software provides a comprehensive range of teletext 
data manipulation facilities. Any desired teletext pages or data 
may be viewed on screen, printed out, saved on disk for later 
retrieval (in either ASCII text or graphics formats), or ported 
across to other software. 

Currendy this software runs under DOS, but a Windows ver¬ 
sion is in Beta test and will be available very shortly. The Win¬ 
dows version allows automatic searching of incoming teletext 
data for specified keywords — ideal for monitoring the news 
pages for items on specific topics, etc. 

The Microtext Adaptor package is priced at only $515.00, 
making it very competitive with alternative approaches. 




For further information circle 161 on the reader service card or 
contact Falvon Engineering, Lot Street, Gundaroo 2620; phone 
or fax (06) 236 8230. 


MAESTRO PTY LTD 

THE 'EXECUTIVE SERIES' 144M MODEM IS NOW AVAILABLE.AFFORDABLE 14.400BPS. 

• 300bps to 14,400bps • V.42 Error Correction • v.42b/s Data Compression • MNP Class 2-5 • 

• Hayes Compatible • Constant Speed Interface • 12 Month Warranty • Non-Volatile RAM • 

• DTE Speeds to 57,600bps • Tone and Pulse Dialing • Speed Buffering • 

• 4 x 36 Digit Number Store • 2 User Modem Profiles in NVRAM • *including tax 

UNIT 2, 83-101 LYSAGHT ST., MITCHELL. ACT 2911 TEL: (06) 242-9755 FAX: (06) 242-9756 







































Low cost 486 
colour notebook 

Anabelle Bits is now offering its newest 
colour notebook computer, the Sunrace 
Hyperbook 3220S/33 priced at $4995. 
Featuring the new Cyrix 486S/33MHz 
processor, this machine also incorporates 
a new ‘Dual Scan’ LCD colour screen 
which delivers a performance close to that 
of conventional active matrix screens, but 
at a much lower price. 

Manufactured by Sharp, the 9.5" VGA 
screen’s circuitry makes two simul¬ 
taneous sweeps from top to bottom and 
bottom to top, resulting in a display that 
has a much higher contrast and response 
time than a standard LCD, yet offers 
colour quality near to that of standard 
(and expensive) active matrix systems. 

The Cyrix 486S/33 is a full 32-bit 
processor which offers power manage¬ 
ment facilities similar to Intel’s SL range, 
clock doubling circuitry for 66MHz inter¬ 
nal speeds, and adjustable clock rates so 
the processor can ‘power down’ to extend 
battery life. 

Other innovative features of the Sun- 
race 3220S/33 are a built-in SCSI port for 
connection to a host of peripherals (CD- 
ROM etc), a 130MB removable hard 
disk, a second parallel port, a built-in 


trackball and numeric keypad, and the 
ability to run from standard C-type 
alkaline batteries. 

For more information on the complete 
range of SunRace notebook computers 
circle 162 on the reader service card or 
contact Anabelle Bits, Unit 7, 5-15 Dun¬ 
ning Avenue, Rosebery, NSW 2018; 
phone (02) 313 6155 or fax (02) 313 
6143. 

VGA to video encoder 

The TV Link by KDI Precision 
Products of Cincinatti Ohio is a ‘Flicker 
Stable’ external VGA to Video en¬ 
coder. A full range of inputs and 
outputs allows you to adjust for flicker, 
image placement and overscan, to com¬ 
pensate for variations between video 
products. Full compatibility with USA’s 
FCC standard RS-170A assures a clean 
signal for professional video production 
and broadcast 

The anti-alias filter helps to eliminate 
jitter even when using MS Windows — 
very useful when making software train¬ 
ing and promotional tapes. 

TV Link has RGB, S-VHS and com¬ 
posite video outputs, which means that 
the unit is suitable for professional video 
producers, as well as for businessmen 
using a TV set as a large screen monitor. It 
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Speaker Design ? 

HE 

Australia's complete speaker 
design environment, has gone to 
WINDOWS ! It is more powerful, is 
modular, and is still low cost 

from $149 to $300 

LEAP 4.50 

New release. New manuals - 
1000+ pages, from $595 


Loud Speaker Design 
cookbook 4th edition 
by Vance Dickason now in 
stock again $44.50 


Prices based on AUS$1=US$0.68 

ME Technologies 

(an ME Sound Pty Ltd subsidiary) 

P.O. box 50, Dyers Crossing NSW 2429 
065 50 2254, fax Ote 50 2341 ] 
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20MHz CR0 for $599 


includes sales tax 



EMTEK 520 

• 2 Channels, DC to 20MHz 

• Sensitivity 5mV-20V/DIV 
(600Vp-p max) 

• Channel Separation better 
than 60dB at IKHz 

• Triggering Sensitivity Int: 
Idiv Typ 

• Trig Coupling: AC, AC-LF, 
TV 

• Sweep Time: 0.2|is- 
0.5S/DIV (x5 Mag.) 

• Sweep Modes: AUTO, 
NORM, SINGLE 

• Large, Clear CRT (2kV 
acceleration) 

• Price Excludes Probes Probes priced 

at $35 each including sales tax. 

EMONfi 

INSTRUMENTS 

NSW (02) 519 3933 

VIC (03) 899 0427 

QLD (07) 397 7427 
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READER INFO NO. 33 READER INFO NO. 32 READER INFO NO. 31 





SUNSHINE DEVICE 
PROGRAMMERS 


Even more affordable and powerful 
EXPRO-80 New Model $990 

Programs all devices inc. 

BPRM, EEPROM, GAL, PLD, EPLD, 
PEEL, FPL, MPU inc. PLCC’s. 

Also is 1C Tester 

NICE-51 $1,090 

Intel 8051 Series In-Circuit Emulator 
PICKER 20 l/C Ram Tester $210 

EPROM PROGRAMMERS 
1 to 8 Gang $240-$850 

Contact ua for Price Uat and Data on Sunahine 
Programmera & Flytech data acquiaition carda 


NUCLEUS COMPUTER SERVICES P/L 

The Equipment Repair Specialist 
93 MORTON AVENUE, CARNEGIE, 3163 

Phone (03) 569 1388 Fax (03) 569 1540 



T-V. 


SERVICE 

PERSONNEL 

TV & VIDEO FAULT LIBRARIES 
AVAILABLE AS 

PRINTED MANUALS $85+P/H 
BOTH MANUALS T.V. & 

VIDEO S145+P/H 
OR 

AS A PROGRAM FOR 
IBM COMPATIBLE COMPUTERS 


FOR MORE INFORMATION CONTACT 
TECHNICAL APPLICATIONS 
PO, BOX 137, KENMORE 4069 
OR FAX/PHONE (07) 378 1064 


COMPUTER PRODUCTS 


is fully compatible with analog video 
cards such as the New Media Graphics’ 
Super Video Windows, Video Blaster, 
AVer 2000 and Media V, making it also 
suitable for recording interactive Multi- 
Media to video. 

Presentations produced on AuthorWare, 
ICON Author and Tempra Media Author 
have the ability to play live video on the 
computer screen. The video usually 
comes off a laser disc player and is dis¬ 
played on the VGA screen using one of 
the above cards. TV Link can record 
everything on the VGA monitor, includ¬ 
ing die live video, back to video tape. The 
price is $2250 including tax. 

For further information circle 163 on the 
reader services coupon or contact Lako 
Vision Wholesale, 1/45 Wellington Street, 
Windsor 3181; phone (03) 525 2788. 

Embedded 386 PC 

With its small size (185 x 122mm) and 
complete features, Advantech’s PCA- 
6134 is excellent for high performance 
embedded single-board-computer ap¬ 
plications. In addition it its 386SX-33 
CPU, socket for 387SX math coprocessor 
and HDD/FDD interfaces, the PCA- 
6134 offers special features for in¬ 
dustrial/- embedded needs: RS-422/485 
and RS-232 serial ports, bi-directional 
parallel port, onboard 1.44MB 
Flash/ROM disk emulator and a 
watchdog timer. A 64-pin piggyback bus 
connector is also included for additional 
1.44MB Flash/RAM/ROM disk or Super 
VGA adaptor card. Industrial quality 
construction (CMOS components and 
six-layer printed circuit board) and 
rigorous testing (24-hour static and 24- 
hour dynamic bum-in at 60°C for all 
cards) resulting in a MTBF at 43,700 
hours at 25°C and 21,000 hours at 60°C. 

For further information circle 166 on 
the reader service coupon or contact 
Priority Electronics, 5/23 Melrose Stree, 


Sandringham 3191; phone (03) 521 0266, 
fax 5210356. 

CD-ROM recorder 

The new Philips CDD 521 desk top 
optical disc recorder can write in 
every standardised CD format, including 
CD-ROM (XA), Photo CD, CD-I and 
CD-Audio, and is ideal for publish¬ 
ing large amounts of information in low 
quantity editions. 

Typical applications in the professional 
field include low quantity corporate 
multi-media publishing, data storage and 
retrieval, database distribution, program 
verification and sampling before mass 
replication, and the production of master 
discs for CD authorising studios. 
Software distribution in CD format is ex¬ 
tremely efficient in data-intensive en¬ 
vironments such as CAD/CAM. 

An important benefit offered by the 
CDD 521 is its ability to handle multi¬ 
volume recording, where data can be 
added to a partially recorded disc during 
up to 99 sessions. This is particularly im¬ 
portant in applications such as 
database maintenance, archival or back¬ 
up storage and Photo CD, as — in the 
multi-volume recording mode — the con¬ 
tents of a disc may be read at any time, 
regardless of how many recording ses¬ 
sions have taken place. 

The CDD 521, which has a storage 
capacity of 600MB offers very high 
data security. The CD discs are remov¬ 
able, and therefore can be secured within 
an organisation. In addition, there is a 
protective polycarbonate layer that seals 
the data surface of the CD-R disc from 
dust, light scratches and fingerprints. 
Head crashes are eliminated by the dis¬ 
tance between optical head and CD-R 
disc surface, and there is powerful built-in 
error-detection/correction software. 

For further information circle 165 on 
the reader service coupon or contact CD- 
Networks, 26 Crown Street, Wool- 
loomooloo 2011; phone (02) 357 1440. ❖ 


Australian Computers & Peripherals from JED... Call for data sheets. 



$125 PROM 
Eraser,complete 
with timer 


The JED 386SX embeddable single board computer can run with IDE and 
floppy disks, or from on-board RAM and PROM disk. It has over 80 I/O 
lines for control tasks as well as standard PC I/O. Drawing only 4 watts, it 
runs off batteries and hides in sealed boxes in dusty or hot sites. 

It is priced at $999 (25 off) which includes 2 Mbytes of RAM. 

JED Microprocessors Pty. Ltd 

Office 7, 5/7 Chandler Road, Boronia, Vic., 



$300 PC PROM 

Programmer. (Sa,es.ax exempt prices) 

Need to programme PROMs from your PC? 

This little box simply plugs into your PC or Laptop's parallel printer port and reads 
writes and edits PROMs from 64Kb to 8Mb. 

It does it quickly without needing any plug in cards. 

3155. Phone: (03) 762 3588 Fax: (03) 762 5499 
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F OR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS...WOOD FOR CHIPS...WOOD FOR CHIPS 


Printer Cables 



We offer three lengths for your 
convenience All DB25 to 36 pin 
Centronics with 18 pins wired. 2m 
$7.95 5m $12.95 and 10m $25.95 


Keyboard 

Adaptor 


if 

Handy right angle adaptor for AT/ 
PS2 Keyboards. Prevents damage 
to cables and has a 6pin MiniDIN 
plug and 5 pin socket. $7.95 

Monitor 

Extension Cable 


Ethernet 

enthusiasts! 

BNC Tee 
Adaptor 

Yes you’ve found it at last - a male 
plug with two female sockets. $5.95 

5m Ethernet 
Cord 

5 metres of 5012 coaxial cable with 
BNC plug on each end. $9.95 Also 
available in 10m length for $19.95 

Terminator 

5012 terminator for your network 

$2.95 


Switch Boxes 


Breakout Box 

Handy for RS-232 Testing and 
Monitoring. Ten LEDs monitor 
status of primary signals. All pins 
are wired and switchaole. D25 socket 
to D25 plug for easy installation 
$59.95 

Mouse Mat 

Quality, rubber based. Keeps mouse 
clean and free from muck that 
restricts trackinq $5.95 

RS232 Mini- 
Tester 

Handy checker with 7 dual coloured 
LEDs and DB25 plug to socket 

$13.95 




For VGA monitors with a DB9 socket 
wired to a high density 15pin socket. 
All pins wired. 3m long $11.95. 
Also Monitor Power Cord with IEC 
connectors to plug into back of PC 
$14.95 

Mouse 

Extension Cord 

9 pin female to 25 pin male $15.95 

Power Cord 

Three Din 240V ac plug wired to 3 
pin IEC socket. Fully approved. 2m 
long $6.95 

Also available with right angled IEC 
socket $14.95 

Keyboard 
Extension Cord 

For PCAT/XT with 5 pin DIN plug to 
5 pin socket. 1 ,8m long $7.95 

SCSI Cords 


Two way version allows one printer 
to be snared by two computers. 
DB25 connectors with all pins 
connected and good solid switch 
action $29.95 

Also available for four way sharing 
e g. 1 computer selects between 4 
printers. $49.95 

CPU Stand 

Ensures adequate ventilation for 
Tower installations and restricts 
entry of carpet fibres and dust. 
Padded for a good grip $24.95 

Copy Stand 


Gender Benders 

Ours are the compact type with 
connectors back-to-back. Take up 
very little space. 

DB25 socket to DB25 socket $7.95. 
DB25 plug to DB25 plug $7.95. 
DB9 plug to DB9 plug $6.95. 
DB9 socxet to DB9 socket $6.95. 



Two versions 50pin Centronics to 
50pin Centronics $17.95 

or 50 pin Centronics to DB25 plug 
Length is 2m. $16.95 



and manuscripts 


Desk top type 
with fold out 
support (like a 
picture 
frame). Spring 
clip paper 
holder, 
detachable 
line guide and 
handy tabs on 
the bottom to 
support books 
$24.95 


NOW STOCKING BUSSMANN FUSES 


We are now stocking an extensive 
range of fuses and holders from 
Bussman. These include special 
replacement fuses such as the KTK 
series fast acting fuses for Fluke 
multimeters etc. We also stock the 
Microtron subminiature axial lead 
fuses and Pico ranges,IEC 
approved types etc. 

The HKP Series Fuseholders take 
standard M205 fuses and have a 
vibration resistant bayonet cap 
Introductory price $2.95 




DIC SC-7000 

DeSoldering 

Tool - ESD* 

Protected 

• Now with 100W ceramic heater 

• Sensor feedback digital 
temperature control 

• * Special antistatic housing and 
zero crossover switching to 
protect sensitive components 

• Suction/Hot air blow switch - 
suck for desoldering, blow for 
SMD removal 



• Work on up 
to 12 layer 
boards 

• Optional 
surface 
mount kit 

$458 

ex tax 

$549.60 inc tax 



Also available in ESD for antistatic 
environments. We stock a wide 
range of tips to suit. Ask for listing. 

$183.95 



Hakko 926 
Soldering Station 

The Hakko 926 is a super-quick 
heat-up (3 sec cycle) and fast 
recovery iron offering high quality 
soldering at lower tip temperatures. 

The built-in ceramic heater 
maintains temperature to within 
0.5°C of the setting. Yes this is an 
ADJUSTABLE temperature iron 
covering the range from 200°C to 
480°C using a full wave zero¬ 
crossing switching system. Meets 
MIL-STD-2000 and operates at safe 
24 V. 

We stock the Hakko Iron Range PLUS Spare Parts 

HKO-802-ELEMENT 802 24V/50W Heater Elmt 62.20 

HKO-802-FLTR-SPR 802 Spring Filter 18.90 

HKO-802-NZL-0.8S 802 0.8mm Slim Nozzle 27.30 

HK0-802-NZL-1,0S 802 1.0mm Slim Nozzle 27.30 

HKO-802-NZL-0.8 802 0.8mm Nozzle 27.30 

HKO-802-NZL-1.0 802 1.0mm Nozzle 27.30 

HKO-802-NZL-1.3 802 1,3mm Nozzle 27.30 

HKO-802-NZL-1.6 802 1 6mm Nozzle 27.30 

HKO-802-PIPE-HLD 802 Filter Pipe Holder 24.25 

HKO-PAPER-FLT-LG Large Crmc Ppr 802/483 12.60 

HKO-802-PAPER-S 802 Small Ceramic Paper 12.60 

HKO-PIN-O.8 0.8mm Clng Pin 802/483 3.60 

HKO-PIN-1.0 1.0mm Clng Pin 802/483 3.55 

HKO-PIN-1.3 1,3mm Clng Pin 802/483 3.55 

HKO-PIN-1.6 1 6mm Clng Pin 802/483 3.55 

HKO-O-RING O-Ring for 802/483 3.10 

HKO-481-HEATER 481 Heater 34.45 

HKO-481-TOOL 481 Tip Removal Tool 18.90 

HKO-483-HEATER 483 Heater Element 31.15 

HK0-483-T-0.8 483 0 8mm Tip 33.90 

HKO-483-T-0.8S 483 0 8mm Slim Tip 33.90 

HKO-483-T-1.0 483 1 0mm Tip 33.90 

HKO-483-T-1 OS 483 1 0mm Slim Tip 33.90 

HKO-483-T-1.3 483 1 3mm Tip 33.90 

HKO-483-T-1,3S 483 1 3mm Slim Tip 33.90 

HKO-483-T-1.6 483 1 6mm Tip 33.90 

HKO-483-CORE 483 Heater Core & Cover 57.85 

HK0-483-PIN 483 Heater Core Pin 6.50 

HKO-483-TOOL 483 Tip Removal Tool 15.60 

HKO-483-FILT-SET 483 Filter Set & Pipe 11.60 

HKO-483-DIAPHRAM 483 Diaphram Set 32.60 

HKO-483-FILTERS 483 Filter Set 10 Piece 19.00 

HK0-TIP-DS-0.8 Tip for 483/707/700 31.75 

HKO-TIP-DS-1.0 Tip for 483/707/700 31.75 

HKO-800L-HEATER 6dW Heater for 700C 35.25 

HKO-800L-CORE 800L Heater Core 66.45 

HKO-850-HEATER 850 Heater Element 58.10 

HKO-850-HTR-PIPE 850 Heater Element Pipe 49.90 

HKO-TIP-M-1,6D 1,6mm Dual Flat Tip 9.70 

HKO-TIP-M-1.8H 1.8mm Offset Tip 16.40 

HKO-TIP-M-1C 1.0mm Conical/Tip 9.70 

HKO-TIP-M-1CF 1.0mm Conical Flat Tip 15.10 

HKO-TIP-M-2.4D 2.4mm Dual Flat Tip 9.70 

HKO-TIP-M-2C 2.0mm Conical Tip 9.70 

HKO-TIP-M-2CF 2.0mm Conical/Flat Tip 15.10 

HKO-TIP-M-3.2D 3.2mm Dual Flat Tip 9.70 

HK0-TIP-M-3C 3.0mm Conical Tip 10.20 

HKO-TIP-M-3CF 3.0mm Conical/Flat Tip 10.20 

HKO-TIP-M-4C 4.0mm Conical Tip 10.65 

HK0-TIP-M-4CF 4.0mm Conical/Flat Tip 10.20 

HKO-900L Heavy Duty Iron 61.20 

HKO-900M Iron with 1.6mm Tip 59.55 

HKO-900M-HEATER Heater for 926 29.25 

HKO-926-HOLDER Complete 926 Iron Hldr 29.35 

HKO-926-SPONGE 926 Tip Sponge 3.95 

HKO-ANTI-SEIZE Anti Seize Compound 3.80 

HKO-GREASE Silicone Grease 5.40 


• Extra tough for industrial users 

• High energy fuse and PTC 
protection against overloading 

• O-ring sealed case, switch and 
jacks against dirt and moisture 

• Protective holster and tilt stand 
with lead storage 

• Test probes have finger shields 
and sleeved plugs 

• Thick walled ABS case and shock 
mounted LCD withstands 2m 
drop on to concrete floor 

• Unique rotary switch with 
berylium copper contacts and 
gold plated peb 


Model 103 & 105 

• 4000 count 

• Digital update twice/second, 
analog 20 times/sec 

• 8 Functions - Vdc, Vac, Adc, Aac, 
Ohms, Diode, Continuity, 
Frequency, Capacitance 

• Data hold & Relative functions 

• 0.5% dc accuracy 

Ranges 

Vdc 400mV- 1000V; Vac 4V- 750V 
Aac/dc 4-400mA, 10A; Ohms 40012- 
40M12; Frequency lOOHz-IMHz 
Capacitance 4nF-40pF 


Model 105 

has similar 
specs but 
with 

improved 
accuracy of 
0.1% typ on 
Vdc ana 
0.5% at 
50Hz 


Model 103 


8.30am to 5.00pm Mon to Fri. 8.00am to 12 noon Saturday. 
Mail Orders add $5.00 min to cover postal charges. 

Next day delivery in Sydney add $8.00. 

All prices include Sales tax unless stated otherwise. 

Tax exemption certificates accepted if the line value 
exceeds $10 00 

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH 
cheerfully accepted, reader INFO NO. 34 



$298.80 
$249.00 ex tax 



Geoff Wood Electronics Pty Ltd 

and Semtech (inc in N S W) 

229 Burns Bay Road, Lane Cove West 
NSW 2066 (Corner Beatrice Street) 

Telephone : (02) 428 4111 Fax : (02) 428 5198 
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Efl DIRECTORY OF SUPPLIERS 

Which of our many advertisers are most likely to be able to sell you that special 
component, instrument, kit or tool? It’s not always easy to decide, because they can’t 
advertise all of their product lines each month. Also some are wholesalers and don’t sell 
to the public. The table below is published as a special service to EA readers, as a guide 
to the main products sold by our retail advertisers. For address information see the 
advertisements in this or other recent issues. 


Supplier 

State 

A 

B 

C 

D 

E 

F 

G 

Altronics 

WA 

• 

• 

• 

• 

• 

• 

• 

Companion Computers 

VIC 


• 






Dick Smith Electronics 

ALL 

• 

• 

• 

• 

• 

• 

• 

Emona Instruments 

NSW 






• 


Geoff Wood Electronics 

NSW 

• 

• 

• 

• 

• 

• 


Jaycar Electronics 

Eastern 

• 

• 

• 

• 

• 

• 

• 

Kalex 

VIC 



• 





Macservice 

VIC 






• 


RCS Radio 

NSW 



• 





Rod Irving Electronics 

VIC 

• 

• 

• 

• 

• 

• 

• 

Scientific Devices 

VIC 






• 


TECS 

VIC 

• 

• 

• 

• 

• 

• 

• 

Wagner Electronics 

NSW 


• 


• 

• 

• 



KEY .TO CODING: 

A Kits and modules 
B Tools 

C PC boards and supplies 


D Components 

E IC chips and semiconductors 
F Test and measuring instruments 
G Reference books 


Note that the above list is based on our understanding of the products sold by the finns concerned. If there are any 
errors or omissions, please let us know. 


Electronics Australia Reader Services 


SUBSCRIPTIONS: All subscription en¬ 
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 353 9944. 
BACK ISSUES: Available only until stocks 
are exhausted. Price A$7.50 which includes 
postage within Australia only. OVERSEAS 
READERS SHOULD ADD A FURTHER 
A$2.50 FOR EVERY BACK ISSUE RE¬ 
QUIRED. 

PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can 
be supplied. Price $7.50 per project or $15 
where a project spreads over several issues. 
PCB PATTERNS: High contrast, actual size 
transparencies for PCBs and front panels 
are available. Price is $5 for boards up to 
lOOsq.cm, $10 for larger boards. Please 
specify negatives or positives. 

PROJECT QUERIES: Advice on projects 
is limited to postal correspondence only 
and to projects less than five years old. 
Price $7.50. Please note that we cannot 


undertake special research or advise on 
project modifications. 

Members of our technical staff are not 
available to discuss technical problems 
by telephone. 

OTHER QUERIES: Technical queries out¬ 
side the scope of 'Replies by Post', or sub¬ 
mitted without fee, may be answered in the 
‘Information Centre’ pages at the discretion 
of the Editor. 

PAYMENT: Must be negotiable in Australia 
and payable to ‘Electronics Australia’. Send 
cheque, money order or credit card number 
(American Express, Bankcard, Mastercard 
or Visa card), name and address (see form). 
ADDRESS: Send all correspondence to: 
The Secretary, Electronics Australia, P.O. 
Box 199, Alexandria, NSW 2015; phone (02) 
353 0620. 

PLEASE NOTE THAT WE ARE UNABLE 
TO SUPPLY BACK ISSUES, PHOTO¬ 
COPIES OR PCB ARTWORK OVER THE 
COUNTER. 


METHOD OF PAYMENT: (Please circle correct method). 

Credit Card: Mastercard Expiry Date: 

Cheque: American Express 

Money Order: Visa 

Bankcard 


Name:. 

Address:. 

.Postcode:, 

Back (sues:.. 


No.of issues required:.$7.50=. 

No.of copies required:.$5.00=. 

No.of copies required:...$15.00=. 

Total Payment Enclosed $ 


Photostat Copies:, 


Signature:. 

(Unsigned orders cannot be accepted). 


ADVERTISING 

INDEX 


Adilam Electronics.IFC 

Altronics.90-92 

Campad Electronics.103/4 

Computronics International.Ill 

Data Electronics.101 

Dick Smith Electronics.33/52-55 

EA subscriptions offer.19 

EEM Electronics.103/4 

Electronic Fault Library.47 

Emona Instruments.127 

Falvon Engineering.103/4 

Fastron Australia.88 

Geoff Wood Electronics.129 

Hewlett-Packard Australia.113 

Hycal Electronics.103/4 

Hy-Q International.101 

Icom Australia.11 

Interworld Elect. & Comp.24 

Jaycar Electronics.74-77 

JED Microprocessors.128 

Kepic..47 

Kenwood Electronics Aust.18 

MacService..120-121 

Maestro Distributors.126 

McGraw-Hill Australia.27 

ME Technologies.127 

MMT Australia.112 

Navy Recruiting.123 

Nucleus Computer Services.128 

Oatley Electronics.IBC 

Obiat..49 

Palm Mechanical.103/4 

Peter Lacey Services.44 

Philips S&I.OBC 

Procon Technology.121 

Protel Technology.122 

RAAF Recruiting.25 

RCS Radio.103/4 

Resurrection Radio.100 

RMIT.39 

Rod Irving Electronics.33-67 

Scientific Devices.Ill 

Siemens.17 

Technical Applications.128 

Tech-Rentals.35 

TECS Wholesale.73 

Tortech.103/4 

Transformer Rewinds.103/4 


This index is provided as an additional 
service. The publisher does not assume 
any liability for errors or omissions. 
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12V OPERATED 
LASER TRIO 


«r 



One used 3mW Siemens 
tube, one used laboratory 
quality 2mW tube, one 
universal 12V laser 
inverter kit. for a total of: 

*99 



Brand new German made 
PAPST brand 115V-12W 
fans with metal blades. 
Overall dimensions 80 X 
80 X 38mm. Use two in 
series to run off mains? 

LIMITED STOCKS $14 


Small PCB assembly 
based on a ULN2232 1C. 
This device has a built in 
light detector, filters, timer, 
narrow angle lens, and 
even a siren driver circuit 
that can drive an external 
speaker. Will detect 
humans crossing a 
narrow corridor at 
distances up to 3 metres. 
Much higher ranges are 
possible if the detector is 
illuminated by a remote 
visible or IR light source. 
Can be used at very low 
light levels, and even in 
total darkness with IR 
LED. Full information 
provided. The 1C only is 
worth $16! Our price for 
the assembly is: 

*6 ea. or 5 for $25 


ARGON HEADS 


HIGH INTENSITY 
LEDs 




Narrow angle 5mm red 
LED’s in a clear housing. 
Have a luminous power 
output of 550-1000mCD 
@ 20mA: That’s about 
1000 times brighter than 
normal red LED’s. 
SPECIAL UNBELIEVABLE 
INTRODUCTORY PRICE: 

50c ea. or 10 for $4, 

or 100 for $30. 



These low voltage air 
cooled Argon Ion Laser 
Heads are priced 
according to their hours of 
operation They produce a 
bright BLUE BEAM 
(488nM) and a power 
output in the 10-IOOmW 
range: Depends on the 
tube current. 

The head includes power 
metre circuitry, and 
starting circuitry. We 
provide a simple circuit 
for the supply and can 
provide some of the major 
components for this 
supply. Limited supplies 
at a fraction of their real 
cost: 

*450-800 


IMAGE INTENSIFIER TUBE AND NIGHT 
VIEWER KIT 


These 18mm image intensifier 
tubes are similar to ones used 
in night vision equipment 
during the Gulf War. They are 
ex-military and may have 
some minor blemishes on the 
viewing screen. With suitable 
low light lenses they will 
produce good vision in as little 
as starlight illumination. The tubes require a 3V battery 
to make them operational. 


/ 



$ 490 for the tube only 



The viewer illustrated was 
made using some low cost 
plastic tubing and matching 
fittings, a low light camera 
lens, and an eyepiece 
We can supply a custom 
machined kit of parts 
(Mostly aluminium) for 
our latest casing: This kit 
includes everything except 

the front lens and the battery. The eyepiece is included. 

$98 for the case kit without the 
front lens 

The lens we used is a 50mm “C” mount f 1.4 video lens, 
for a 1" format (Cosmicar type. B5014A) and we will 
supply details of a supplier of this lens. Approx. $130. 


PROFESSIONAL MICROPHONE CABLE 


High quality twin core flexible shielded microphone 
cable Heavy duty construction, red in colour, overall 
diameter is 6mm, has a tightly woven shield and two 24 
strand centre conductors (Red and black). Uses lots of 
copper: The resistance of one of the centre wires is 
2.4ohms per 100 metres, which is lower than the 
resistance of one of the conductors in a typical 10A 
mains extension lead! The resistance of the shield is 
1.4ohms per 100 metres. Excellent for professional use 
in rugged environments and stage use. Also suitable for 
low voltage shielded power cables. Priced at a small 
fraction of its real value: 

*1.50 per metre. Bulk discounts apply: “ring”. 


SOLAR CHARGER 



Use it to charge and or 
maintain batteries on 
boats, for lighting, solar 
powered electric fences, 
etc. Make your own 
12V-4W solar panel. We 
provide four 6V-1W solar 
panels with terminating 
clips, and a PCB and 
components kit for a 12V 
battery charging regulator 
and a three LED charging 
indicator. See March 93 
S.C. Incredible value! 

*42 

6.5Ahr Panasonic gel 
battery $35. Electric fence 
PCB and all onboard 
components kit $40: See 
S.C. April 93. The panels 
can be purchased 
seperately at $9Ea. or 
4 for $32, or 10 for $70. 


EL-CHEAPO 

LASER 




Probably the cheapest 
visible red helium neon 
laser and power supply 
ever offered, 

ANYWHERE! The kit 
includes a PCB, 
transformer, and all the 
components needed to 
make a 12V operated 
laser power supply, and a 
used laser tube with a 
power rating in the 
0.5-2mW range. The PCB 
and all the onboard 
assembly is the same as 
the one used in our EHT 
Generator (it also now 
comes with a PCB), but a 
few extra necessary 
components and 
corresponding instructions 
are provided with the kit. 
Incredible value at: 

*50 

For the 12V inverter kit 
and a visible red laser 
tube. The EHT generator 
kit is available separately 
for $23. 


If you intend to make an 
Argon laser tube, the 
most expensive parts you 
will need are the two 
mirrors contained in this 
ARGON LASER OPTIC 
SET. Includes one high 
reflector and one output 
coupler at a fraction of 
their real value. LIMITED 
SUPPLY. 

*200 for the two 
Argon LASER mirrors. 


JOYSTICK 

CONTROLS 


LARGE NIGHT 
VIEWER 


One of a kind! A very 
large complete viewer 
based on a three stage 
fibre optically coupled 
40mm first generation 
image intesifier, with a low 
light 200mm objective 
mirror lens. This viewer 
would normally be tripod 
mounted. Probably the 
highest gain — resolution 
night viewer ever made. 
ONE ONLY at an 
incredible price of: 

*3990 



LARGE LENSES 


Brand new good quality 
Japanese made joystick 
controls with four 100K 
pots attached. Great for 
computers, audio 
amplifiers, laser pattern 
generators etc. 

*3 ea. or 4 for $10 


LASER 
GUN SIGHT 


Two pairs of these new 
precision ground AR 
coated lenses were 
orginally used to make up 
one large symetrical lens, 
for use in IBM equipment. 
Made in Japan by 
TOMINON. The larger 
lens has a diameter of 
80mm and weighs 0.5kg. 
Experimenters delight at 
only: 

*15 


for the pair. 


A 5mW gunsight at a 
super reduced price. 

s 229 

Includes one "Free” rifle 
or pistol mount. 


IR LASERS 


REDUCED PRICES! This 
precision collimator 
assembly is supplied with 
a brand new laser diode 
to suit. Produces a well 
collimated laser beam at 
780nM/5mW. Barely 
visible. We also supply a 
PCB and components kit 
plus instructions, for a 
suitable digital driver 
circuit that can be used to 
complete the laser 
transmitter. Suitable for 
communications, data 
links, perimeter protection, 
barcode reading, 
medical use, etc. 

*69 


We can also supply a 
similar kit which includes 
a laser diode, unmounted 
lens, and a driver kit $39 


One 3" tweeter, one 4" 
woofer, a non polarized 
crossover capacitor, plus 
a diagram: 

*10 for the set or 
2 sets (STEREO) for 

*18!! 

We don’t have much more 
information on these new 
components that appear 
of high quality. The 
tweeter alone is worth 
over $12. 


8MM VIDEO 
CASSETTES 



These 120 minute 8mm 
metal oxide video 
cassettes were recorded 
once for a commercial 
application, and then bulk 
erased. They are in new 
condition but don’t have 
the record protect tabs 
fitted: The hole in the 
upper right corner will 
have to be taped over. 

S 9 ea. or 5 for $38. 


MINIATURE FM 
TRANSMITTER 



Not a kit, but a very small 
ready made self contained 
FM transmitter enclosed 
in a small black metal 
case. It is powered by a 
single small 1.5V silver 
oxide battery, and has an 
inbuilt electret microphone. 
SPECIFICATIONS: Tuning 
range: 88108MHz, 
Antenna: Wire antenna 
— attached, Microphone: 
Electret condenser, 
Battery: One 1.5V silver 
oxide LR44/G13, Battery 
life: 60 hours, Weight: 

15g, Dimensions: 30 X 20 
X 10mm. 

ONLY $32 



BC548 

TRANSISTORS 


Brand new Philips brand 
BC548 transistors with in 
line leads and taped to a 
cardboard strip. Designed 
for automatic insertion 
machines. Leads are 
spaced by 2.5mm and 
13mm long. A BARGAIN: 

100 for $ 6 


12V OPERATED 
LASERS WITH 
KIT SUPPLY 


Save by making your own 
laser inverter kit. This 
combination includes a 
new He-Ne visible red 
laser tube, and one of our 
12V Universal Laser 
Power Supply MKIII kits. 
This inverter is easy to 
construct as the 
transformer is assembled. 
The supply powers He-Ne 
tubes with powers of 
0.2-15mW. 

*130 with ImW Tube 

*180 with 5mW Tube 
*280 with lOmW Tube 


PHOTOINTERRUPTER 


An IR LED and an 
phototransistor in a 
slotted PCB mounting 
assembly. The 
phototransistor responds 
to visible and IR light. The 
discret components are 
easy to seperate as the 
assembly clips together. 
Great for IR experiments 


*2 


ea. or 10 for $15 



ARGON 


OPTIC SETS 


OATLEY ELECTRONICS 

PO Box 89, Oatley, NSW 2223 

Telephone: (02) 579 4985 Fax: (02) 570 7910 

MAJOR CARDS ACCEPTED WITH PHONE AND FAX ORDERS 
P & P ANYWHERE IN AUSTRALIA FOR MOST 
MIXED ORDERS: S2.50-S10 


READER INFO NO. 36 
























































































FLUKE AND PHILIPS 


- THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 





The 

Portable 

Workshop 

Unique combination tools 

take bench-power to the field. 


The T&M world demands a lot from its field 
engmeers. But whether you're up a ladder or 
down on the field, when the going gets tough 
and you need more tools than you can carry 
Ruke and Philips bring to hand a tough and 
innovative range of field tool solutions. 

Freeing the power of the bench to the field, 
these tools range from basic DMMs through 
the general purpose CombiScope™ to the 
highly innovative ScopeMetfcr™. 

ScopeMeter™ is the firstjruly integrated scope 
and meter ,n one in&ument. Attractively 
priced, and weighing jus) 1.8 kg, dunk'flt’as a 
handheld oscilloseop^e built for the great 
outdoors with the attraction of a built-in meter. 
Tough. Portable. Flexible. Fluke and Philips 
ave a unique combination of tools for today's 
tough field work. 


On- St 


The best of both worlds with 
i two scopes in one 

The power of digital and the familiarity of analog in one scope 


Two heads are better than one. 

Fluke and Philips have put their analog 
and digital minds together and created 
the CombiScope™. 

Two instruments in one, CombiScope 
combines analog resolution and 
familiarity with digital performance. 

The ease of switching between the two 

modes makes it ideal for manufacturing, 

servicing and testing. 

There are many CombiScope™ models to 
choose from. From low cost 2 channel 
CombiScopes to high performance 
CombiScopes with 200 MHz bandwidth. 
200 MS/s, four channels and advanced 

mathematical functions like FFT. 

The Fluke and Philips CombiScope™ 
Twice the scope. Twice the performance. 
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BENCH BULLETIN 

four more new products just 
announced by Uuk'and Philips 

■ PM 3331 Low cost CombiScope 

Low budget CombiScope™ w.th « 1 ^ 
bandwidth, 20 MS/s sample rate, 8k acqui 
sitkon memory and standard RS-232 interface. 

PM 5330 AR1/RDS Radio Test 

u eTdcnnging. frequency, output levels and 
modulation facilities make the advanced 
PM 5330 ideal for testing, alignment an 
troubleshooting of (car) radios. 

. PM 5150 Arbitrary waveform generator 

The PM 5150 offers unlimited waveform 
generation and waveform creation. 

. Hvdra Data Bucket 

Data acquisition uni. with removable RAM 
memory card for flexible and powerful PC- 
based data acquisition. 


For further information please contact your local 
Philips Test & Measurement Organisation: 


SYDNEY (02) 888 0416 BRISBANE (07) 240 3700 
MELBOURNE (03) 881 3666 ADELAIDE (08) 348 2888 
PERTH (09) 277 4822 AUCKLAND (09) 89 4160 


You'll measure better performance 
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